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PUBLIC NOTICES 





——e 
The High Commissioner 
for India is ay ot to receive TEN- 
DERS for the SUPPL r of 
1. BRIDGE WORK, DECK SPA 
2. LOCOMOTIVE ENGINES AND ‘TENDERS. 
Forms of Tender may be = from the Director- 
General. ao Store Department, Belvedere-road, Lam- 
beth, 8.E and Tenders are 7 be delivered J that 
office not inter than Two o'clock p.m. on Tuesday, the 
ath July, 1922, for No. 1, and on Friday, the "2ist 
July, 1922, for No, 2. 
T. RYAN, 
Director General 


8619 


Finsbury: Technical College, 
LEONARD- gg oy 7 cITy- Bose, E.C, 2. 
r the Sessi on 921-22 : 
professor We "a. ECCL Dae, F.R.8. 
The College yay | ba ‘scientific training toe 
to become Ci 











students ¥° vil, Mechanical o' 
Electrical si 

Candidates are required to 

Fxramination in Mathematics and “English, ‘t but the the 
Matriculation Certificate of any — University 


u of 

The next ENTRANCE AMINA TION “ai be 
Sse TU ESDAY. SEPTEMBER —.. , Aupteciions 
for admission should be forwarded v\ a. on 
forms to be obtained from the REGISTRA The 
programme of the 2 ee & is under revision = will 
be fasued shortly 8468 


oo qin other qualifications are accep: 





[Juiversity of Cape Town. 


DE ARTMENT OF CIVIL 
ENGINEERING, 


WANTED by ist October, after 
possible, a FIRST-GRADE MECHANICAL AS ASSISTANT 
in the CIVIL ENGINEERING LABORATORY. 

pepteente must be good mechanics, and bave had 
satisfactor orkshop experience. The duties of the 
wGtion are 10 work and repair the testing and 
hydraulic equipment in _ aoe to uv é Gove 
ww plant, to make test 
experimental apparatus, and, “Geamvally, So wool wa — 4 
the instructions of the Profesaor. Experience in 
turning, fitting, and fine instrument work is essential. 

Salary £350 a year, rising to £450 by annual incre- 
ments of £25. 

The appointment is probationary for the first two 
years. 


£40 will be made for passage 
money ; pension rights are under the Govern- 
ment Teachers’ Superannuation Fund, membersbip of 
: six months’ leave of absence 
after six years’ service, three months 
at pA eit be on full pay. 

Applications, tn triplicate, should be sent to the 
SECRETARY, Office of the High Commissioner for 
the Union ” Routh Africa, Trafalgar- -square, London, 
not later than 15th July, 1922. 8627 


An allowance of 





niversity of Glasgow. 
CHATR OF MINING. 
The University Court proposes to consider the 
making of an APPC NIMENT to 1 to FILL the VACANT 


aD 
CHAIR on 2ist July — — later date. 

Information e Chair may be obtained on 
application to the SEC ETARY of the UNIVERSITY 
COURT, beamed Glasgow, “ 
85 


June, 1922 
Dorendh of Halifax. 


(Jounty 
HALIFAX et ELECTRICITY 
DEPA ae. 





ways 


Electrification of 


The “ Civils’’ 





The Engineer 


——¢———— 


PRINCIPAL CONTENTS OF THIS 





Chinese Engineering Notes. 


Institution of Mechanical Engineers: 
France and Belgium. 





Report on Automatic Train Control. 





Recent Developments in Power Station 
Design.—XXXV. 


Municipal Electrical Association. 





Charging Machine for Cupolas. 


New Coal Shipping ; Appliances at Maryport. 
Large All-geared Double-bedded Lathe. 


ISSUE. 


Chilean Railways. 


Visit to 


Conversazione. 
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PUBLIC NOTICES 





PUBLIC 
ewport ( (Mon. ) es Corporation 


TALYBONT SCHEME —CAST fox PIPES. 
CONTRACTS NOS. 1 AND 2 
The Waterworks Committee invite TENDERS for 
the SUPPLY of CAST IRON PIPES in two Contracts 
as follows :— 
No. 1.—About 11,000 Tons, 25in. in diameter, and 
a small quantity of lesser diameters 
No, 2.—About 11,000 Tons, 25in. and 19in. 
diameter, and a quantity of other sizes. 
parate 6 fications and forms < Tender may be 
obtained - drawings inspected at the office of the 
Engineers, H. Hill and Sons (Westatneter” 3, Vie 
ja ae Westminster, on payment of £2 in each 
ease, which will be refunded to the applicant provided 
he shall have sent in a bona Tender, shall not 
have withdrawn the same, and shall have returned the 
and drawings lent to him. The said sum 





The Tram and lcctstetty of 
PLANT Corporation have FOR BALE ny following 
2 Babcock and Wiloox WATER-TUBE BOILERS, 


complete with Dae. bs) 
1 TANDEM COMPO STEAM FEED WATER 
PUMP iJ. make). 


‘orthgate, Halifax. 
4 for the above plant should be delivered to 
the Town Clerk, Town . Halifax, not later than 
Saturday, 8th July, 1922. 

The highest or a Tender not necessarily accepted. 


* pERCK SAUNDERS, 


Town Clerk. 
Town Hall, eee. 
10th June, 1922. 8441 


(Joole Urban District Council 


(GAS AND WATE DEPARTMENT). 
PUMPING PLANT, 


&e. 
The above Council invite TENDERS for » PLANT 
capable of pumping 50,000 gallons of water per hour 
& proposed 36in. bore-hole at their Pollington 
Waterworks to the Water Tower at 


BORE. HOLE 420ft. their No. 2 Well an 
PROVIDING =e FIXING «a Ry “iO PUMP 
with a capacity of 50,000 hour; also for 
Pye TOWER at 





N 2 WELLS and ‘the ADITS ween 
Poy 1,2 and 3 W ELLS, and LTERING the existing 
MPs to lift from a greater depth. 
— particulars may be obtained from the 


und 
ARTHUR F. YATES, 
Engineer 


and Manager. 
Gasworks, Doyle-street, Goole, 
2ist Jena, 1922. 8569 





La County Seenall 


payment 
£2, which 
receipt of a bona fide 
work fculars of the 

may be obtained on application at the County 
Hall this 


before Dayment of 
Comme quust be addressed to the Clerk of the 
Bridge - delivered at the County Hall, Westminster 
E. 1, not later than 4 p.m. on Monday, 31st 
No Tender received after that time will 


July.’ i922, 
be consid 
mei) cae not bind itself to accept the lowest 


The Counci 
or any Tender 


will also be returned to any applicant who decides 
not to tender, if the documents and drawings are 
returned within a week their issue to him. A 
limited number of sets of the drawings are available 
= —, to persons who have applied for the 

and will be lent such persons in 
priority of application on payment of the sum of One 
Pound for each set, which sum will not be returned. 
Separate endorsed ‘* Talybont 
Scheme, Tender for Contract No. 1” or “No. 2,” as 
the case may be, and reased to the undersigned, 
must be received not later than Saturday. the 22nd 


July. 
The Committee do oat bind themselves to accept the 
lowest or any 
The contractor will’ be required to pay trades union 
rate of wages and observe the recognised hours and 
labour 


rules of 
ALBERT A. NEWMAN, 


Town Clerk. 
Town Hall, Newport, Mon., 
26th June, 10922. 8594 





ewport (Mon.) Corporation 
WATERWORKS 
TaLy port Pag ST CONTRACT NO. 8. 
VALVES, BRIDGE WORK. &c. 
The Waterworks Committee invite TENDERS from 
experienced makers of valves for waterworks p 
for the SUPPLY x) oat > we iy vt VAL Es, 
SLUICE VALV AIR VES, Rg 
VALVES, REDUCING VALVE, VPLAP VA VES, and 
MISCELLANEO TRONWORK, alo. SMALL 
EK WOR ~ aul in connection with aline of piping 
chiefly 26in. in diameter about 34 miles in 
The bridge = may be sublet. Specification and 
of and drawings 
inspected at tthe ofc oft the Engineers, G. H. Hill and 
Victoria-street, Westminster. 
upon payment of Two ye - which will be returned 
to the applicant provided that he shall have sent in a 
bona fide Tender, and shall not have withdrawn the 
same, and shall have retu the documents and 
drawings lent to him. A limited number of sets of the 
drawings (uncoloured) are available for jending to 
persons who have applied for the specification, and 
will be lent to such a in priority of application 
on payment of the sum of Two Pounds, which sum 
will not be mders, endorsed 
* Talybont Scheme, Tender for Contract No. 3,"" and 
addressed to the undersigned, must be received by me 
not later than Saturday, the 22nd July 
Committee do net bind themselves to accept the 
lowest or any Tende 
The contractor will ‘be required to pay trades union 
rate of wages and observe the recognised hours and 


rules of labour. 
ALBERT A. NEWMAN, 
Town C ‘lerk. 
Town Hall, Newport, Mon., 


26th June, 1922. 8595 


= es a 
State Electricity Commission 
OF VICTORIA. 

TENDERS FOR PLANT. 

TENDERS are hereby INVITED for the SUPPLY, 
DELIVERY. &c., of the following for the Morwell 
Power Scheme 

Copies of Tender form and specification will 
available upon application to— 

Agent-General for Victoria, 
Melbourne-place, Strand, 


be 


mdon, W.C, 2. 
SPECIFICATION NO. 261.—STRAIN and PIN 
TYPE INSULATORS. 

CuarcE.—£2 2s. for the first three copies of Tender 
form, conditions 4 e@ontract, ———- and eens 
complete. arges will be returned on receipt of 
a bona art, fourth copy = any further 

ies will be supplied is the sum of 1 6d. each. 
ELIMINARY sIT.—A — ~A—4 deposit of 
£100 4d to be lodged with Tender. 
Lhe pe may be inspected at the above- 


mentioned office 
Commission does not bind itself to accept 
the lowest or any Tender. 

Tenders, on prescribed form, properly endorsed and 
addressed, must be delivered to the undersigned in 
Melbourne not later than Noon, 16th September,,1922. 

R. LIDDELOW, 


Secretary, 
State Electricity Commission of Victoria, 


8589 Melbourne, Victoria, Australia 





Ng ME gg a 


AME AL PS R 
and THREE ASSISTANT ECH. ENGI- 
4 to Supervise the + ot 3 Tain. 
and 57in. diameter Steel Pines in the Workshops near 
Bombay. “and the Assembling and Laying of the same 

along 60 miles of pipe track outside Bombay, 
ea! applicants should be between 35 and 45 years 


The “Mechanical Engineer should | shave had a good 
t and ractical 


rience in structural steel work, 








PATENTS AND DESIGNS ACTS, 1907 AND 1919. 
GEAR-CUTTING APPARA , TUS. 


The Propr rietors of British Letters 


18,658 of 1914 are PREPARED to 
SELL the PATENT or to LICENSE British Manu- 
facturers to work under it. It relates to the machinery 
for cutting curved or so-called spiral teeth, particu- 
larly on bevel gears. 
Address : 


B. W. & T., 
111/112, Matton garden, 
London, E.C. 1. 


AND 1919, 


8620 


PATENTS, AND DESIGNS ACTS, 1907 
HEATING STOVES. 


prietor of British Letters 


The Pro 
Patent o 120,212 is PREPARED to SELL the 
PATENT or to LICENSE British Manufacturers to 
work thereunder. It relates to iomestic heating stoves 
for burning sawdust, in which air enters wa 
stepped grate at the bottom c/ an air-tight receptacle 
and the distillation gases pari downwardly through 
the fuel and burn under the grate. 

dress : B.W. & T., 
111 and 112, Matton: garden, 

London 


peat =e 
The South Indian Railway Com- 
PANY, Lim! feet - _brepared to receive TEN- 
DERS for the SUPPLY 
* FIRE BRICKS AND FIRE-CLAY. 
RINGS. 








BRASS AND COPPER TUBES AND SHEETS. 
BUFFERS FOR BROAD-GAUGE WAGONS, 
METALS. 


Specifications and forms of Tender will be available 
at the npear'e Offices, 91, Petty France, West- 
minster, 8.W. 

Tenders, St to the Chairman and Directors of 
the South Indian Railway Company, Limited, marked 

* Tenders for Fire-bricks and Fire-clay,’ or as the 
case may left with the undersigned not 
later than Twelve Noon on Friday, the 14th July, 1922. 

The Directors do not bind themselves to accept th 
lowest or any Tender 

A charge, which will not be returned, will be made 
of 10s. for each copy of Specifications Nos. 1, 2, 3. 
4 = 5, and £1 for each copy of Specifications Nus. 6 
an 


Copies of the drawings may be obtained at the office 
of Messrs. Robert White and Partners, Consulting 
Engineers to the Company, 3, Victoria-street, West- 


minster, 8,W. 1 
A. MUIRHEAD. 
Managing Director. 


91, Petty France, 8.W. 1, 


_28th June, 1922. _ 8642 


London County Couneil. 


BEQUIRED in September ne t the 
of Building, Brixton, a VISITING. TEACHER of 
HEATING “er VENTILATING, for one evening a 
week. Fee 208. Technical experience essential, teach- 
ing experience an advantage 

Preference given to candidates who have served or 
attempted serve with H ‘orces. Apply. 





School 





to M. 
Education Officer (T.1A), ae Hali, Westminster 
Bridge, 8.E.1 (stamped addressed A. envelope 
necessary),for form of particulars, to be returned by 
10th July, 1922. Canvassing disqualifies. 
JAMES BIRD, 

Clerk of the London County Council. 
Meagpe litan Water Board. 

onary CIVIL ENGINEERING AND 

ECTURAL DRAUGHTSMEN. 

Metro politen Water os the 
SERVICES on. a thoroughly experienced, and 
expeditious CIVIL ENGDD EERING DRAU GHTSMAN, 

accustomed to the cr £ drawings in a water- 
works under —" vy also EQUIRE 4 4 thoroughly 

competent ex ARCHITECTURAL 
DiaAvGHTsMAN. The he 

uring the pleasure of the “Board. 
oe the rate of £350 per annum each. Applications, 
stating age and particulars of experience, may be sent 
to Clerk of Ge Board, Pen litan Water 
Board, 173, Rosebery-avenue, E.C. 1,”’ not later than 
Setarday. Sth July, i922, endoraed.” * Civil Engineer- 

tectural, Draughtsman ** (as the case may 
beh: “Candidates selected for interview will be required 
to produce specimens of their work. The appointments 
are determinable by one month's notice on either side, 
but without prejudice it is expected that the engage- 
ments will continue for a year. 
Ww. MOO 

Cheek of the Board, 
E.c 1 


Chen of the Board, 
fe -avenue, 
23rd June, 1922. 


© 7 ’ 
The National Foremen’s Asse- 
CIATION of the 
ENGINEERING AND ALLIED TRADES, 
the Trade Union Act.) 


$608 





Fr their Supervisory Capacity, 
All communications Head (Offices. 
H.W ID, 95, Bulyere-rest, 
tary. Victoria, 8. wt 





and have held a respom {dle position as works 
shift engineer, or similar post in a shipyard, railway, 
or commercial firm 

Assistant Engineers ‘should have had similar expe- 
rience in a less responsible er such as works 
foreman or boilerm: &c 

a salery LA —% Mechanical "Engineer is Rs. 1500 

mon —— The salary for the 

Resistant ee ts 800 per month, with tent 
or quarters and simple furniture; no accommodation 
is provided for wife or family. 

All the appointments are temporary, but are not 
a wr to’ terminate within three years. 


appoi: Paes 
fare to aie will be paid to applicants selected 
from India. 

Single first-class P. and O. passage from London to 
Bombay for the Mechanical Engineer. and second - class 
P. and O. for at will 
be provided t li h a trom the United 
oe with | , half — i ay voyage 

imilar urn passages and half salary on voyage 
wu allowed on satisfactory completion of their 


duties. 
All appointments are subject to three months’ notice 
ide 








on either side. 
All | ae will be required to furnish 
a medical certificate of sound health and constitution 


prior to engagement. They will be entitled to leave 
according to the pootetpel i: Leave Rules. 
didat i to enter on their 
duties in oye & -* my December, 1922. 
Applications, stating age, qualifications and expe- 
rience, together with copies of testimonials, should be 
to the epeetignes and will be received up 








ANTED, Bound or Unbound, VOLUMES of 
“ THE ENGINEER ” from’ July, 1914,":to 





631 


JAMES BIRD, 
Clerk of the London County Council, 


June, 1919.—Address, stating lowest price, P1 


000, 
Engineer Office, P1000 





to Sist pray 1922 
H. J. TRIVESS SMITH, M.1.C.E., 
— Engineer. 


C/o Messrs. Henry 8. King 
9. Pali Mall, London, 8.W. 4 8523 





PUBLIC NOTICES (continued) 
Page oe 





SITUATIONS OPEN, Page II. 
SITUATIONS WANTED, Page Il. 
PATENTS, Page III. 


MACHINERY, &.,. WANTED 
Page IH. 


FOR SALE, Pages Ill. and IV. 
AUCTIONS, Pages IV. and C. 


PREMISES TO LET OR WANTED 
Page IV. 


WORK WANTED, Page IV. and VIL. 
AGENCIES, Page Il. 
MISCELLANEOUS, Page IL. 





For Advertisement Rates See 
Page 723, cel. 1. 





NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page XCIX, 








_ HE ENGINEER 





June 30, 1929 


















PUBLIC NOTICES 





Singapore, Straits Settlements. 





WATER DEP. 

ASSISTANT SUPERINT sal WATER 
The pal 3 RE- 
UIRB an ASSIST. ERB ES: of 

WATER MAINS and VI age about 27 to 33 
oar on 8 theve Sesse A have had . ey 
w possi! ex jon. 

* good education, Welt trakned si “had 


ad Ri 
bee be acoustomed to out le — -laws 
i a ere note Bs 


trolling men, and experi in a workshop ais in 
training men will be Reps as the ruboenstul 
candidate would be inétraet nurnied 


subordinate staff in the ne or bu 
modern ini umbing 


Sane 


—— vot Hy vein wy - 4, Puce 
mon’ a7, SS 
ath oe gaa WT ine a, 
hare for mi ly 
Soiers” the Colony, the v¥: rf 
< ays two shi nets pénce sterling. 
there is a temporary wranoe ot 15 cent. 
may be réduced of Ned at any : 
be tg A didate, in his fourth year, woul 
probably be in 5 of the salary scheme, at 
a commencing salary of dollars per annum (£700), 


Hf 


mass y= oy ag oy 480. dollars ny 
ollars anaum, any porary iw- 
ance that might Fr. -%, be in force. pay of the 
appointment fer the first year at the ve ake would 


Pra Time 0 lis be sanctioned by the Commlstonce 
Vided.s wis ee ere 











medical 
Ap stating w married or age, 
optic birth. ‘details "of education, 
Dp Seen“ 
with war service, and above 
a ting south accom by aan § (oniy) of 
moniais, 
i bs C. Sessa sayvand, and PEIRCE » tt: 
ee oa 
8519 
SITUATIONS OPEN 





pauisee. 2 Te South 
WW Aire, Seraroneed ty drain sear the 


ing applications = the use of | 

Add tat ti d a iaficy 
eens, 8 ae va Pe 

réquired, 8613, a aT 8613 4 


ANTED, a Th y Tine ENG ER, Well 

DA versed tn the and Construction ‘Wotor | — 
. vi 

Seat iat Maen Se ee eee 

running of large repair “aepots. —We rite 

Deacon's. Leadenhall-st 












Wy sntEe. ADVERTISEMENT anit runes 
XPERT, to Prepare Cai we 

Po fi nig Announcements 

and = min ae experience destrabie. anes 

stating age, full experience, and salary tequired, 

be made on sheets written on one = ty im enve- 

lopes marked fn left-hand top ~ A 

addressed to ROBERT A. HOPKINSON, Chai 

and Managing Director, Messrs. J. Hopkinson 

td., Makers of Patent Safety Boi pontine % and 

alves, Britannia Works, Hudders d 





'ANTED, an Experienced ROPEWAY EPCEESS, 
capsble of laying out plants on all ne 
With full experience of design and detail of ail oe — 
Address applications, giving experience and — 
8610, The Engineer Office. 8610 





FIRM of Constructional Engineers REQUIRE the 

SERVICES of s First-class DESIGNER with 
workshop experience, cai of full of 
designing and et 


Diast- nace and steel 
ance, as well as all auxiliary p! 


SITUATIONS OPEN (edntinued) 





SITUATIONS WANTED (continued) 
— ee 


PARTNERSHIPS 


—_ ss 








tal. 
Address, P5587, The Engineer Office. 





Only thoroughly live men neéd apply, 
vailable. 


house avai 

Applications, giving age, experience, and salary 
required, together with recent r 

Address; 8557, Phe Bhs Office, 8857 a 





ORKS MANAGER.—WANTED for Six-mill Tin- 
Pisnt Indis, s TECHNICAL WORKS 


plate in 
MANAGER. A man with sound precticnl traini 
wae a su ~) Be 2 staf x, Pe fhe 


labour, is required. Applicants should and 
x with full detatls of training and positions 


id and submit will be for 





four years with renewal by mutual arrangement.— 
Apply, Bor“ B,” A. == BLAKE, Ltd., 37. 
Surrey-street, Strand, W.C. 2 8585 a 


NGINEER, with Wide Experience of Works and 
undry management, also general organisation, 


The Engineer Office. 


ye ees 








ENGINEERING 
PARTNERSHIPS 


BUSINESSES. 





a Kirk; Price & Go, 


ailing Sirest, Londo, E.C. 4. 


Betabdlidhed serengy years. 











highty technica? electrical power P 
specialist in tee “— ye plants, Taree 


ler installations, and railway equipment ; 
Advertising Offices, ae OF 
8582 B 





ANTED AT ONCE, First-class DRA 
fey experienced in the a 
Electric given to one 


Preference 
S na considerable practice in estimating, State 


y required.—Address, 8538, 
8538 4 








ANTED, CHIEF DRAUGHISMAN bd? Firm . of 
General Engineers in the a a 7 accustomed 


to see of office routine and experienced in Hydraulic 
and E 
rience, and salary required, 8539, The E 


ngineering.—Address, Bae! oes, wane 
neer Office. 
8530 «a 





ANTED, DESIGNING DRADER TSAR, Capable 
of developing new line of Centrifugal Pumps 


Must be technically trained and capa je ot of assuming 





reman of machine, "at 


AN: EXPORTERS in t Mond Ta ad 
2 and Tin-plate 7. 

DESIRE. ow oer, soe ® of bashness to MERE 

w ity bh 

Nan Fy at ike toads trade ty pean at Teast ne tn 

rm 


WORK 
908, c/o 


mae | eae Bly)” by Neate, stating ie ace and vp 


experience 
hall-street, London. tote c 





shops, SEEKS BERTH in or 
— and re 


mod. 
The The Enginesr 0 Office: 





\OUNDRY MANAGER or > FOREBAN 


my ate c Piaae COMPANY, with Mode . Rest 
: | parry a bonatractions| ~ 


pee gr 7 ae OFF to gentle. 

le to invest bee 0 4000. :—* applica. 

ime only entertained —Address, P5646, =, Engineer 
Office. 5846 ¥ a 


— 





(35 years) Ry - —<4 RE-ENGAGEMENT ; | 
accustomed to all systems of payment by eee 





AGENCIES 





Perouse sneer of cupola, mixings to analysis, &c. 
class Adi The Engineer Office. 





— Age ae Just 





full of work. Location, L State age, 
Sneee, practical ex salary ad.— 
Address, 8529, The Engineer Office. 8529 a 





aA eek te ae “hallway Wasons of 


various types, estimating weights, and taking out bills 
of quantities. =~ - giving full of 


GENCY REQUIRED by Young Bnhergetic Maj, 
already covering Lepden, for well-known Brass. 


founders. Own 4 2 ly. first-class firms enter. 
tained. — Address, Engineer Office. P 5636 p 





ng. pebie school education, 
= bodies 

Galery not edsential.— 

Office. 8548 B 





eles, Bel fae ee 








experience, salary uired, and age, S634, ™ a 
neer Office. 
RAUGHTSMAN the Bom 

of a British Fitm of of oer miu |e 
See ace se ae ea bree ba 
s -. be 5 7 ome Sa Pees, "The Engineer’ Offles 
ings; Bridges, &c., with igo, technical ng and 
works experience. Age Photerabiy single. 


Rs. 750 per month. Free ‘Dassage out and jpame 
mt for three years’ minimum.—Ad 


under agreemen 
8632, The Engineer Office, stating age and detailed 





experience. PP tes OF. ta 4. 
a eg REQUIRED [re ress 
_experienced in pe =~ Engi 
and sel —Wri ae wo Stress. $0 . 
iu, B.C. 8600 A 





HAUGHTSMAN REQUIRED, Motot 
pb re” Sound previous exp. body _Datigins ine | Steal 
£260 pa Apel. LAURIE 


tial ; 
Smuloyment Specialis . 28, Basinghali-streer, E.C. 2. 
No preliminary fee. we: - 8645 3 





UGHTSMAN.—WANTED on N.E. Coast, tm 
tructional Works, first-class 


large Cons or! 
DRAUGH modern bisse-farzece | Y 


app 
this experience will be congitened. Good wages to 
right man.—Address, 8512, The Engineer Office. 


8592 A 





UGHTSMAN, with Thorough Knowledge of 
Light Electrical Tr Truck and Hoist a RE- 


prac- 
Seat knowledge of light internal quabustion engines 
would be preferred, but sound electrical ~ 8g 
combined with thorough pape a 





jb "DESIRES 





=| omen WANTED to ~ High-class Belt Paste, 


suitable for all types of driving belts, in the 


pee at te od centres, old-established firms supplyiny engi. 
neers’ stores and with good contiéctio 
Bristol. Cardiff, Birmingham, Manchester, Ches:cr, 


m essential »— 
Carnarvon, Liverpool, Derby, Shet. 


lasgow, Belfast, 
Aeld, Stoke, Nottingham, Bradford, Léicester, Ipewich, 


urgh, Dublin, York, Hull, Durham, Lincoln, 


og 2 Sunderland, Carlisle, Aberdeen, Inverness, 


Portamouth, Devonport, Brighton. —Address. 


Peed, The Engineer Office. P5642 pb 











caer yAnasen tional Merit 
P| one OPY <td = 


ONDON —ENGINEEBR, Well Established (Good 
on and exhibiting facilities), wide commercia! 
is OPEN to REPRESENT and ACT {or 
neineering on Allied Firms — 


Manufacturers 
Address, $562, The Engineer 0: 8562 D 





p< MR. edit 
~ -o of priating ‘nd 2 bicehe 


advert. cee apes winner” en 





ONDON REPRESENTATIVES ENGINEERS 


4 FIRM of Energetic Peings with offices in 
business centre of London, EPA 

SIDER the REPRESENTATION of First-class Engi- 
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Electrification of the Chilean State 
Railways. 


As a means of greatly reducing the working 
expenses, increasing the traffic capacity, and elimi- 
nating the present dependence upon coal supply from 
foreign countries, the administration of the Chilean 
Government Railways has decided upon a policy of 
electrification of the broad-gauge main lines, utilising 
the great natural water-power resources of the 
country for the generation of current. 

The railways of Chile, like those of other South 
American States, are largely dependent upon foreign 
fuel supplies for their locomotives, and they were 
awakened sharply to the dangers of such a condition 
by the severe shortage of coal which resulted from 


| miles in a country having a north and south length 
| of 2600 miles and a width of 100 to 250 miles, with an 
| area of some 300,000 square miles and a population 
| of 4,000,000. Approximately one-third of the total 
mileage is owned by various private companies, and 
consists largely of lines worked mainly for mining 
and industrial concerns. The greater part of the 
railways, however, are owned by the State, and com- 
prise two general systems :—({1) The broad-gauge 
lines—5ft. 6in.—which extend south from Valparaiso 
to Santiago and Port Montt, including numerous 
branches; (2) the narrow-gauge lines, which are 
mainly in the north, but include some branch lines 
in the southern portion. Although the climatie con- 
| ditions have an extreme range in a country of such 
| great length from north to south and including a 
| great mountain range, only a moderate range occurs 
in the district traversed by the railways which are 
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FIG. 1-SKETCH MAP SHOWING CHILEAN RAILWAYS TO BE ELECTRIFIED 


the interruption of ocean traffic by the world war. In 
Brazil there have been introduced both electric 
traction and the utilisation of domestic low-grade 
coal by the pulverised fuel system. In Chile, a general 
policy of electrification has been adopted. It is not 
to be understood that there is no native coal, but 
with an annual consumption of 2,700,000 tons there 
is a production of only 1,800,000 tons. About 
550,000 tons are required by the railways. 

The necessary increase in locomotive equipment— 
both in size and number—to handle the increasing 
traffic would still further increase the dependency 
and the great cost for fuel as an item in the working 
expenses. Prior to the war the price per ton for 
imported coal ranged from £1 10s. to £2, including 
transportation and lighterage charges. During the 
war the price is said to have been from £5 to £6 per 
ton, but recent prices range from £3 to £4. On the 
other hand, there are wide possibilities for the pro- 
duction of hydro-electric power, and a large amount 
of such power is now available at reasonabie prices. 
An added advantage will be the eliminatioh of the 
non-paying coal traffic in distributing railway fuel 
and the consequent release of a large amount of 
rolling stock for general goods traffic. 

Following the trying war period, especially in 1917, 
when coal imports almost ceased and the price of the 
restricted supply increased enormously, the problem of 
applying electric traction to the main lines was sub- 
mitted in 1918 to a commission which studied not 
only the conditions and requirements of the Chilean 
railway system, but also the development of and ex- 
perience with railway electrification in other countries. 
On the basis of the economic advan shown by 
this report, the Government decided to electrify the 
broad-gauge system and to divide this system into 
zones for consecutive treatment. 

It was decided also to undertake at once the equip- 
ment of the first zone, which includes the main line 
between Valparaiso and Santiago—116 miles—and 
the Las Vegas branch—28 miles. For this work, 
which represents about one-tenth of the broad-gauge 
lines of the State Railways, a loan of £2,100,000 was 
authorised, and was very quickly subscribed. In 
1921 a contract for the electrification of this first zone 
was placed in the United States, being awarded to the 
Westinghouse Electric and Manufacturing Company, 
in conjunction with the Chilean firm of Errazuriz, 
Simpson and Co. This contract covers the line equip- 
ment for 144 miles, thirty-nine locomotives, and three 
sub-stations at a cost of about £1,400,000. Current 
will be obtained from existing hydro-electric plants. 

Two main results are expected to be accomplished 
by this ehange on a line which has severe working 
conditions. First, an increase of capacity on the 
existing trackage by permitting heavier trains, faster 
runs and a more frequent service ; secondly, a material 
reduction in working expenses by reducing the 
expenses for fuel, engine and train crews, coaling 
and water stations, maintenance of locomotives and 
maintenance of permanent way. 

The railway system of Chile aggregates about 5200 


to be electrified. Thus the maximum summer tem- 
perature is 100 deg. to 110 deg. Fah. in the shade or 
130 deg. to 140 deg. in the sun, while the minimum 
winter temperature is about 20 deg. to 25 deg. The 
rainfall is relatively small, but inexhaustible water 
power is available from streams fed by the heavy 
snows in the Andes. 

On the lines included in the first zone for electrifica- 
tion it was necessary, at the time of the coal shortage 
in 1917, to work an excessive number of relatively 
light trains. This resulted in a congestion of traffic 
that nearly approached the working capacity of the 
lines. This condition was relieved later, however, 
by the introduction of more powerful goods engines 
of the 4-8-2 type. With electric traction the present 
capacity of the lines will be nearly trebled. 

To increase the capacity if steam locomotives were 
continued would require engines so much heavier 


the low coast range it follows the fertile valley of the 
Aconagua River to Las Vegas. At Calera there is a 
junction with the Longitudinal Railway, running 
north to Antofagasta and Iquique. At Lilai-Liai, 
about halfway between Valparaiso and Santiago, the 
mountain gradients begin, and this point is the 
meeting station for all main line passenger trains 
making connections with trains on the Los Andes 
branch beginning at Las Vegas. On the eastern side 
of the range the heavy gradients extend to Batuco. 

The line is double for 36} miles, as follows :—From 
Valparaiso to Limache, 27 miles ; Ocoa and Llai-Llai, 
8 miles; and Yungai and Mapocho, 1} miles. Most 
of the main line is laid with 80 lb. flange rails, but 
85 Ib. rails are laid from Llai-Llai to La Cumbre and 
from Calera to Ocoa. The Los Andes branch has 
75 lb. rails. Native oak sleepers in stone ballast are 
used on the greater part of the line. 

The general arrangement of the gradients is shown 
by the longitudinal section in Fig. 2, the figures indi- 
cating the maximum gradients. The heaviest gradient 
is 2.25 per cent., or 1 in 44, for nearly 12 miles 
between Las Vegas and the summit at La Cumbre, 
which’ has an elevation of 2600ft. above sea level. 
On the eastern slope of the range the heaviest gradient 
is 1.81 per cent., or 1 in 55. Banking engines for 
goods trains are required at several points and for 
passenger trains on the Tabon gradient up to the 
La Cumbre summit. With electric working, bank 
engines will be required only for heavy goods trains 
on the Tabon gradient. The curvature is extensive 
and severe, and is largely concentrated on the heavy 
gradients. The sharpest curves are of about 530ft. 
radius. 

Of six tunnels, three are on the Tabon incline, and 
the longest—at San Pedro—is 1600ft. in length. This 
tunnel is rather wet, but the others are dry, so that 
there will be no serious corrosion of the overhead 
wiring. There is sufficient headroom above the rails 
to make the design of the wiring and locomotive 
equipment an easy matter. An advantage to passen- 
gers and train crews will be the elimination of the 
present smoke nuisance in the tunnels. The Las 
Cucharas double-line 440ft. steel cantilever bridge 
over the Vina del Mar River near Valparaiso is the 
largest structure on the line, but there are numerous 
plate girder bridges. 


Evectrric LOCOMOTIVES. 


The present contract provides for thirty-nine 
engines, as follows :—Six 127-ton express passenger 
engines, 2—-6—0—0—6-2 ; eleven 80-ton local passenger 
| engines, 0-4—0—0—4—0 ; fifteen 113-ton goods engines, 
0-6-0—-0-6—-0 ; and seven 65-ton shunting engines, 
each carried on two four-wheel bogies with all axles 
motor-driven. es 

Passenger Engines.—Express trains between Val- 
paraiso and Santiago consist usually of six to ten 
carriages, making a load of 200 to 300 gross tons 
behind the tender. Sometimes there are fifteen or 
sixteen carriages, in which case bank engines are used 
on the Tabon incline. The electric express locomo- 
tives—Fig. 3—will be able to handle the heavy trains 
without the aid of bank engines. Their nominal 
rating is 2250 horse-power, corresponding to_a tractive 
effort of 23,400 lb. at a speed of 37 miles per hour. 
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FIG. 2—PROFILES OF THE LINES BETWEEN VALPARAISO AND SANTIAGO, AND LAS VEGAS AND LOS ANDES 


than those now in use that probably heavier rails 
would have to be laid at considerable expense, and 
the cost of maintenance of way would be increased. 


For electric working it is claimed that much greater | 


tonnage may be handled on the present rails owing 
to the reduced stresses in track, while it will also 
enable the number of trains and the train tonnage to 
be increased. Furthermore, for a given tonnage 
handled the cost of train maintenance will be less with 
electric than with steam working. 

The first stage of electrification comprises an entire 
working division—the 116-mile main line between 
the cities of Valparaiso and Santiago, and the 28-mile 
branch to Los Andes, which is the terminus of the 
narrow-gauge Transandine Railway of the Argentine 
Republic. These lines are shown in the map—Fig. 1. 
From the port of Valparaiso the line passes through 
the summer resort of Vina del Mar, and after crossing 


The maximum speed capacity is 62} miles per hour. 
With a total weight of 127 tons there will be 105 tons 
on the drivers. The wheel arrangement consists of 
two groups of three driving axles, with a two-wheeled 
bogie at the outer end of each group. The frames of 
the driving-wheel groups will be connected by a 
draw bar and fitted with spring buffers. 

Six motors of 375 horse-power—of the field-control 
type and with forced ventilation—drive the axles 
through flexible spur gears. Three-speed combinations 
are provided, For the lower speeds all six motors 
will be connected in series, giving to 33 per eent. of 
maximum speed. For medium speeds, up to 66 per 
cent., three motors will be connected in series, and 
| the two groups will be connected in parallel across 
| the line. For full speed, three groups of two motors 
| connected in series will operate at full line potential. 

Regenerative braking is so arranged that regenera- 
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tion is available on all the speed combinations and 
at speeds of 15 to 50 miles per hour. } The motors are 
of the field-control type, with fields excited by a low- 
voltage generator driven by a 3000-volt motor. This 
motor generator also supplies current for the ven- 
tilating blower, the air-compressor motors, and the 
lighting and control circuits. The Westinghouse air- 
brake equipment will be similar to that on the present 
steam locomotives, using straight air when handling 
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hour on approximately level line, and 24 miles per 
hour on the incline. With the higher running speed 
and the elimination of stops for taking coal and water 
it is expected to make the run in four or five hours 
less than with the steam locomotives handling 
550-ton trains. 

Each goods engine will have two driving bogies 
with three axles each, the bogies being connected by 
a hinge, and all buffing stresses being transmitted 


standard practice of the Chilean State Railways. It 
is so interlocked with the regenerative braking system 
that the latter may be supplemented by applying the 
air brake throughout the train without applying it to 
the engine driving wheels. Automatic couplings of 
the American type are provided, but as they are not 
yet in general use in Chile the European type of chain 
coupling is also provided. 

The cab, 38ft. long, has a driver's compartment 
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FIG. 3—EXPRESS ELECTRIC PASSENGER LOCOMOTIVE 


the engine alone, and the automatic action for locomo- 
tive and train. 

With the fastest steam trains the run between Val- 
paraiso and Santiago is made in 3 hours 40 min., but 
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through the underframing. The nominal rating is 
1680 horse-power, or a tractive effort of 27,950 Ib. at 
22.6 miles per hour, with a continuous capacity of 
20,880 Ib. at a speed of 25 miles per hour. Their 


it is intended to reduce this by 25 min.—or to 3 hours | maximum speed capacity is 40 miles per hour. For 


15 min.—with the electric locomotives. These engines 
are also expected to maintain a speed of 33} miles 
per hour on the Tabon incline. 

Local trains working between Valparaiso and Llai- 


each axle there is a 280 horse-power 1500-volt motor, 
the motors being insulated to operate two in series 
for a line voltage of 3000 volts. These motors have 
forced ventilation to ensure high continuous capacity. 


| 
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FIG. 4—EIGHT-WHEELED ELECTRIC PASSENGER LOCOMOTIVE 


at each end, a central compartment for the electrical 
and other equipment. At one bogie the centre pin 
is restrained both laterally and longitudinally, but 
that of the other is restrained only laterally, an 
arrangement which permits free longitudinal move- 
ment of the cab in relation to one of the bogies. 
Pantagraph current collectors are raised by springs 
and lowered by compressed air cylinders, all move- 
ments being controlled by compressed air. They are 
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FIG. 5—TWELVE-WHEELED ELECTRIC GOODS LOCOMOTIVE 


Llai often have ten carriages, but the gradients are 
such that a single engine can work the entire run. 
The eleven electric locomotives for working these 
trains are designed to take twelve carriages. Each 
engine—Fig. 4—has two groups of four driving 
wheels, with the bogie cross frames connected by a 
hinge as in steam locomotives of the Mallet type. 
These engines have a nominal rating of 1500 horse- 
power, corresponding to a tractive effort of 15,600 Ib. 
at aspeed of 37 miles per hour. Their maximum s 

is 56 miles per hour. The continuous rating is 1240 
horse-power, and the maximum tractive effort under 
starting conditions will be 40,000 Ib. 

The motors and motor equipment are identical 
with those of the express engines, but only two-speed 
combinations are provided. At full speed two motors 
are connected in series, and the two groups are con- 
nected across the line. At half speed all motors are 
in series across the line. Four operating speeds are 
available, and the control is arranged to include a 
large number of notches in order to provide smooth 
and rapid acceleration after the several stops. No 
provision is made for regenerative braking, as the 
gradients on the sections of the line worked by these 
engines are not heavy enough to justify this refinement. 

On these local runs and on the Los Andes branch the 
engines will be required to take trains of 250 to 350 
tons load. Faster service is desirable but cannot be 
obtained with the steam locomotives. In fact, 
double-heading or banking is required on the heavier 
gradients in order to maintain the present time- 
tables. But with the electric locomotives it is planned 
to shorten the time and thus improve the service. 

Goods and Shunting Engines.—In goods service the 
southbound traffic is slightly the heavier, averaging 
3600 tons daily from Valparaiso and 3900 tons through 
the junction at Las Vegas. The southbound goods 
trains have from twenty to thirty wagons, or 550 tons 
behind the tender, are worked by 4-8-2 steam loco- 
motives assisted by banking engines of the 2-8-0 
type between El] Salto and Pena Blanca and on the 
Tabon incline. Northbound trains take a banking 
engine for the 6 miles from Til Til to Rungue. On 
os two banks the speed is only 10 to_14 miles per 
nour. 

With the electric locomotives—shown in Fig. 5— 
the load will be increased 40 per cent.—to 770 tons— 
and the same amount of traffic will be handled with 
a reduction of 25 per cent. in the number of trains. 
One engine will handle this 770-ton load over the 
entire line, except for the ascent of the 12-mile Tabon 
incline of 1 in 44, where a banking engine will be 
employed. The speeds will be about 35 miles per 
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They drive the axles through flexible gears as in the 
passenger locomotives, the gear ratio in this case 
being 3.94 to_1. The speed combinations are the 
same for driving*and for regenerative braking, the 
motor fields being separately excited in the latter 
case by a 3000-volt motor generator set. This set 
also provides low-voltage power for the air com- 
pressors, ventilating blowers, control equipment and 
lighting. 
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FIG. 6—-ELECTRIC SHUNTING LOCOMOTIVE 




















automatically locked when in the lowered position. 
Individual switches arranged in banks establish the 
main circuit connections and are operated by com- 
pressed air under the control of electro-magnetic 
valves. In each driver’s compartment is a master 
controller to provide for double-end operation, this 
controller serving both for driving and for regenerative 
braking. 

joods yard and shunting service will be performed 
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FIG. 7—THE 


Cast steel frames of the bar type are used for the 
bogies and are placed outside of the wheels. Semi- 
elliptic plate springs are placed over the driving 
boxes and are connected by equaliser beams carried 
in the frames. The outer spring hangers are attached 
to coil springs seated in the frames. The Westing- 
house air brake is used, in accordance with the 


FLORIDA HYDRO-ELECTRIC GENERATING STATION 


by engines of the double-bogie type with four motors 
of 120 horse-power driving the axles through solid 
helical gears. They have a nominal rating of 560 
horse-power, corresponding to a tractive effort of 
19,500 Ib. at 11 miles per hour. The continuous 
capacity is 11,500 Ib. at 12.5 miles per hour, and the 
maximum tractive effort under starting conditions 
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is 34,000 lb. Their maximum speed is 35 miles per 
hour. These engines—shown in Fig. 6—are designed 
to handle train loads of 1200 tons in the yards. 

p The bogies have outside frames resting on the boxes 
and carrying the transverse bolsters with the centre 
pins. The four motors are of the series type with 
two-speed control. For full speed two groups of two 
motors each will be connected across the line, and 
for half speed all the motors will be connected in 
series. In general, the motor, brake, coupling, and 
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there will be steel penstocks laid down the mountain- 
side to the station, giving a head of 580ft. The 
station equipment will consist of three Westinghouse 
8125 kVA generators, and its ultimate capacity will 
be 30,000 kilowatts. . 

From the power station a twin-circuit transmission 
line of 110,000 volts, carried on steel towers, will 
extend to a receiving station at Santiago. This 


station is also connected with the present supply of 
that city, which includes the Florida hydro-electric 








at Vina del Mar, San Pedro, Liai-Liai, Rangue and 
Qui"Icura. Each will be equipped ,with two 2000- 
kilowatt motor generator sets, and will have space 
for a third set. Each set consists of a 2800 horse-power 
50-cycle three-phase 2300-volt motor driving two 
1000-kilowatt 1500-volt generators connected in 
series. Two direct-current exciters will be provided 
for exciting the motor and generator fields respec- 
tively. These sets can carry a 20 per cent. overload 
for five minutes without injury, but as an a‘titional 











FIG. 8-16-COACH PASSENGER TRAIN ON THE TABON INCLINE 





FIG. 10--EAST PORTALS OF THE TWO PASO 


electrical equipments are similar to those of the goods 
locomotives. The general dimensions of the four 
types of locomotives are given in the accompanying 
table. 
HyYDRO-ELECTRIC STaTIONs. 
The railway administration will not establish its 





FIG. 9—LAS CUCHARAS BRIDGE OVER THE RIVER VINA DEL MAR 








HONDO TUNNELS 


plant of 15,000 kilowatts, and the Mapocho steam 
| plant, with an ultimate capacity of 20,000 kilowatts. 
| The 110,000-volt transmission line will be extended 
to Valparaiso, but for reasons of economy the end 
| sub-stations of the electrified lines will be fed from 
12,000-volt transmission lines extending from step- 


Electric Locomotives for the Chilean State Railways. 


Service. 
Wheel classification 
Length over buffers 
Total wheel base 
Rigid wheel base 
Length of cab 
Driving wheels . 
Bogie wheels. ; .. 
Weight complete. ‘id 
Weight of mechanical parts .. 
Weight of electric equipment . 
Weight per driving axle 
Weight per bogie axle 
Totel height over cab 
Width over cab 
Height of coupling 


Own generating stations, but will purchase power | 
from private plants. One of these stations is now | 
being built about 37 miles from Santiago by the | 
Chilean Electric Tramway and Light Company. This | 
is known as the Maitines station, and takes water from | 
the Rio Colorado by a 5-mile canal which includes 
tunnels, From the forebay at the end of the canal 





Local 





Express 
passenger. passenger. Goods. Shunting. 
2-6-0-0-6-2 040-040 0-6-0-0-6-0  0-4-0-0-+-0 
57ft. 4in 40ft. 6in. 49ft. 10in. 40ft. Oin. 
48ft. 4in 28ft. Oin. 37ft. Oin. 27ft. din. 
14ft. 5in ft. Oin. 13ft. 9in. 8ft. 6in. 
38ft. Oin 31ft. Oin. 38ft. Oin. 17ft. Oin. 
3ft. 6in 3ft. 6in. 3ft. Gin. 3ft. Gin. 
2ft. 6in -- — _ 
253, 600 Ib. 160,000 Ib. 226,000 Ib. 136,000 lb. 
160,000 Ib 96,000 lb. 140,000 Ib. 86,000 Ib. 
93, 600 Ib. 64,000 Ib. 86,000 Ib. 50,000 Ib. 
35,000 Ib. 40,000 Ib. 37,670 Ib. 34,000 Ib. 
21,800 Ib. _- _- -- 
12ft. 3in. 12ft. 3in. 13ft. 10in. 12ft. 3in. 
10ft. Oin 10ft. Oin. 10ft. Oin. 10ft. Oin. 
3ft. Sin. 


3ft. Sin. 3ft. Sin. 3ft. Sin. 


down transformer stations near Santiago and Val- 
paraiso. A transformer station near Til Til will step 
the 110,000-volt current down to 44,000 volts, and a 
44,000-volt transmission line will extend thence to 
Limach to feed the railway sub-stations and to supply 
power to local industries. 

Sub-stations.—Five sub-stations will be provided— 











FIG. 11—TRAIN IN MAPOCHO STATION 


safeguard they will be fitted with the Westinghouse 
flash suppressor. Forced ventilation for the gene- 
rators will be supplied by blowers under control of 
thermostats. he 

At the two end sub-stations the transformers will 
have a voltage ratio of 12,000: 2300. The one near 
Valparaiso will receive 12,000-volt three-phase 50- 
cycle current from the generating company’s step- 
down station. The sub-station near Santiago will 
receive a similar supply from the other step-down 
station of the company. The three intermediate 
sub-stations will receive power at 44,000 volts, and 
the transformer ratio will be 44,000: 2300. All 
transformers will be of the oil-insulated self-cooled 
type. Yard feeder switches will be provided at 
each sub-station to connect up the two sections of 
line and thus cut out the sub-station in case of trouble 
within the station. 

OVERHEAD EQUIPMENT. 

The overhead wire or trolley-wire system of opera- 
tion was adopted, with 3000-volt direct current on 
the trolley wire. This equipment will be of the simple 
catenary type with a jin. steel cable carrying flexible 
hangers from which the 4/0 trolley wire is suspended. 
Posts spaced at intervals of 197ft. will carry the wire 
at the unusual height of 19}ft. above the rails. At 
tunnels, however, this headroom will be reduced. 

Bracket arms will carry the cable on tangents and 
easy curves. Cross span-wire construction will be 
used on sharp curves, in yards, and where there are 
more than two lines of rails. The feeders and power- 
indicating and limiting wires will be carried on wooden 
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cross arms, while the ground return wire will be carried 
near the top of the post. Rail joints will be bonded 
with welded bonds, but in the goods yards only one 
rail of each line will be bonded. 

Two 500,000 c.mil. feeders will extend from Val- 
paraiso to sub-station No. 2 at San Pedro, whence 
one feeder of the same capacity will extend to Ocoa. 
Beyond this there will be two 250,000 c.mil. feeders to 
sub-station No. 3 at Llai-Llai, and one 50,000 c.mil. 
feeder to Yungai, near Santiago. From this point to 
the Mapocho generating station there will be two 
250,000 ec mil. feeders. On the Los Andes line a single 
700.000 c.mil. feeder will be provided. 

As a protection against high potential due to broken 
bond at rail joints, &c., a 4/0 ground return wire will 
be run parallel to the single-line stretch of the railway 
and will be connected to the rails at intervals of 
about one mile. 

In May, the first lot of goods locomotives was 
shipped from the United States to Valparaiso. Some 
views on the lines to be electrified are shown in 
Figs. 7 to 11. 





Institutionof Mechanical Engineers. 


SUMMER MEETING. 
No. IL* 


Last week we closed our account of the summer 
excursion of the Institution at the middle of the meet- 
ing on Thursday, June 15th. Two papers had been 
taken on that day, one by Professor Rateau and one 
by Mr. Reavell, and, owing to the smallness of 
the audience, it had been decided to find oppor- 
tunity for a full discussion of them sometime in the 
autumn. Two other papers remained to be dealt 
with. The first was by Professor A. L. Mellanby and 
William Kerr, and the second by Professor F. C. 
Lea. 
were not more than some score of people in the room 
at the time. Apart from the fact that such a small 
attendance must be very disappointing to authors 
who have spent much time in the preparation of their 
papers, full discussion in such circumstances is 
improbable, if not impossible, and we suggest as a 
matter for the serious consideration of other bodies 
as much as of the Institution of Mechanical Engineers 
the desirability of giving up the practice of reading 
papers on like occasions. 

We give below a very brief outline of the subject 
dealt with by Professor Mellanby and Mr. Kerr. 
The discussion did not amount to very much. The 
principal speaker was Professor Rateau, whose 
remarks it will be advisable to study in the transla- 
tion that will appear in the “‘ Proceedings.” The 
theory of supersaturation was apparently new to most 
of the audience, and there was plainly some dis- 
inclination to accept it on reasoning which is almost 
wholly deductive. Mr. Pendred probably expressed 
the general feeling when he said that whilst engineers 
could readily understand that steam could be super- 
heated, they could not understand how steam could 
pass below condensation temperature and pressure 
without condensing. Dr. Mellanby, in his reply, 
suggested that the steam had no time to condense 
in its extremely rapid passage through a nozzle. 


SUPERSATURATED STEAM. 


General_—In many quite simple nozzle experiments investi- 
yators have obtained flow quantities in excess of those calculated 
on the assumption of isentropic expansion of saturated steam. 
This apparent anomal so frequently that the fact 


y 
may be held as wellestablished. On all considerations, of course, | 


the flow ought to be less than the theoretical, since any type of 
loss or imperfection in the expansion must reduce the discharge 
blow the ideal value. Consequently, a result of this kind casts 
doubt on the soundness of the underlying theory. It is to be 
understood that the occurrence refers only to the flow of wet 
steam or of steam which—according to the ordinary conception 
of vapours—would become wet during expansion ; and it must 
be admitted that the flow quantities are in such cases so close 
to the theoretical values that when allowances are made for the 
inevitable losses there is definite disagreement. Moreover, 
it is practically impossible to observe the temperature differences 
as the supersaturated fluid presumably creates a film of moisture 
on ali material surfaces in contact with it. It is this point which 
makes the direct experimental examination of the matter so 
difficult. 

The explanation of this excessive discharge has been fre- 
quently given and very completely investigated in a theoretical 
sense—notably by Mr. H. M. Martin and by Professor Callendar. 
It rests on the assumption that rapidly expanding steam may be 
in @ state of supersaturation ; that is, the ordinary function of 
condensation is, for the time being, suspended, and the fluid 
simply operates as a cold gas. 

On the whole, the evidence in favour of the theory is con- 
vincing as regards excessive discharge in nozzles, and circum- 
stantial as regards turbine operations in general; but it has 
appeared to the authors that this important experimental 
evidence on flow quantities is extremely scanty, and rests on a 
few isolated cases only. Although experiments of this kind are 
tedious, it would seem desirable to have the flow curves for 
steam in the region of the initially dry state clearly set up, so 
that the nature and extent of this evidence may be well under- 
stood. At present the subject suffers from over-development 
in @ theoretical sense, and the almost complete lack of well- 
defined data renders even @ narrow range of experimental 
results of value. The purpose of the present short paper is 
merely to give flow curves for a few simple convergent type 
nozzles in order to demonstrate this discharge efiect with clear- 


The attendance had not increased, and there | 


certain margin of time. In the absence or inadequacy of the 
former, or the insufficiency of the latter, the steam fails to act 
as @ vapour and expands as a gas. ne the relations 
governing the expansion of superheated steam will be applicable 
to this condition of supersaturated—or undercooled—steam. 
Under these circumstances, the temperature will be well below 
the saturation temperature ; the heat made available in the 
expansion is rather less than for normal expansion in thermal 
equilibrium ; the volume of the undercooled steam is distinctly 
less ; and it is easy to show that the flow so determined is in 
excess of that by the ordinary theory to the extent of about 
5 per cent. When time is given after expansion, or when the 
limiting state for supersaturated steam is reached, the fluid 
reverts to the normal wet condition with increase of entropy. 
Such is the simple aspect of this matter in so far as it concerns 
the nozzle discharge ; and it very aptly explains the case of 
excessive discharge, since the flow through a nozzle is controlled 
by the throat condition and expansion to this point is extremely 
rapid. 
apesdmensit Results.—The results which it is proposed to 

consider here comprise recent tests on :— 

Nozzle A,: 0.2507in. diameter, jin. length, */,,in. 

radius of entry. 
Nozzle B,: 0.2513in. diameter, jin. length, */,,in. 
radius of entry. 

and tests of some years ago on— 


Nozzle A,: 0.25lin. diameter, jin. length, }in. radius 
of entry. 

Nozzle B,: 0.250in. diameter, jin. length, jin. radius 
of entry. 


All four nozzles are of the simple convergent or convergent 
parallel type, but A, and B, were used in conjunction with a 
search tube, so that the tests thereon include pressure measure- 
ments as well as flow determinations. Only flow tests were 
carried out on A, and B,, as these were not fitted with a search 
tube. In all cases flow determinations were made with varying 
initial superheats at a supply pressure of about 75 lb. per square 
inch absolute. 

The flow curves obtained from these four nozzles show certain 
variations between themselves, but they all agree on the two 
points :— 

(1) That the flow, at and near the initially dry state, is exces- 
sive when compared with the theoretical, as obtained on the 
assumption of stable expansion. 

(2) That the form of the flow curve over a small range of 
superheat beyond the initially dry condition, is not in agreement 
with the theoretical assumption of complete supersaturation on 
any rational basis of expansion losses. 

former elucidates the nature and magnitude of the much- 
discussed “excessive discharge,’ and demonstrates that the 
ordinary assumption of “ wet” ex ion is not a suitable 
theoretical basis. It is also seen thes the flow may still be 
anomalous on this basis, although it may not be in excess, 
since the expansion losses control the actual ins. 

The latter point indicates very conclusively that there is a 
departure from the condition of complete supersaturation during 
expansion. The difference is not perhaps great, but it is always 
shown. 

On the whole, the investigation deals with small effects, and 
may create doubts because of that ; but it must be admitted 
that the data, so far as they go, indicate ial reversion (from 
the fully saturated condition) during the rapid expansion at 
the inlet of convergent nozzles, one conditions well within 
the “‘ Wilson” limit; and do so by means of the evidence 
that provides the main substantiation of the general hypothesis. 


Professor Lea’s paper on ‘‘ The Effect of Tempera- 
ture on some of the Properties of Metals,” from which 
we give a few points below, was discussed by Professors 
Rateau and Guillet, and again we would advise those 
who are interested in the subject to study the official 
translations when they appear. The paper describes 
briefly experiments that have been carried out during 
the last nine years. It is now very widely recognised 
that most metals lose strength after certain tem- 
peratures have been reached, but many engineers 
may be glad to have specific examples to which to 
refer. Attention in particular may be directed to 
Professor Lea’s experiments with that very pure iron 
known as “ Armeco.”” His conclusion runs as follows : 

The results of the tests described in this paper, together with 
other published and unpublished work, show clearly that below 
250 deg. Cent. the effect of temperature, particularly on steels, 
does not give cause for anxiety in their use in cases where the 
above limit is not exceeded. They show, further, that many of 
the alloys of copper, also those of alumini are considerably 
affected by temperatures of 250 deg. Cent., and it is unwise to 
assume, because an alloy is as strong as steel or iron at ordinary 
temperatures, that it will remain so at higher temperatures. 
Temperatures above 350 deg. Cent., which may be reached in 
the case of aeroplane engine springs, may have a very marked 

effect on the elastic properties of steels. The limits of propor- 

| tionality may become quite small, there are possibilities of 
| hysteresis loops at comparatively small ranges of stress, and 
the moduli of rigidity and elasticity may be considerably less 
than at ordinary temperatures. 











EXCURSIONS AND VISITS. 


The afternoons of both Wednesday and Thursday 
were devoted to visits to engineering works in the 
neighbourhood of Paris, where the members were very 
hospitably received by their French hosts. On the 
former day the principal visits, as already noted, 
were those to the works of Hotchkiss and Co. and 
the French Thomson-Houston Company, Limited, to 
those of Messrs. Renault and to the Conservatoire 
National des Arts et Métiers, whilst on the second day 
large parties went to the works of Babcock and Wilcox 
and of the Société Générale de Construction Méca- 
niques and to the Société des Transports en Commun, 
the works of Messrs. Citroén and the wireless station 
at the Eiffel Tower. 
| At the Babcock works the visitors were fortunate 
enough to see in operation the little-known process 

of forming the sinuous steel headers which are a 
| characteristic feature of the Babcock and Wilcox 
| boiler. A few words about this very ingenious opera- 
| tion may be acceptable. It is performed in an 
| hydraulic press provided with dies of the required 
|form, and the feature of interest is the mandrel 





ness, and to show the degree of support afforded the application | placed inside the square steel tube before pressing 


of the theoretical conception to nozzles, by some actual experi- 
mental results. 

Effect of Supersaturation on Flow.—Rapidly expanding steam 
is held to be in a thermally unstabie condition on account of 
the high speed of flow, and its inability to condense within the 
time limits available. Condensation requires nuclei and a 
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takes place. It is hardly necessary to point out that 
the mandrel could neither be inserted nor withdrawn 
were it sinuous and solid. It is therefore built up 
before and broken down after each operation. 
Extending backward from the press is a trough, 





On each side of this central member are placed dies 
—formed actually of two pieces—which lie in two 
parallel rows. Seen from the side these dies would 
appear somewhat as follows:—O Q OQ OO. The 
square steel tube heated red hotis placed under the 
press, and immediately the string of dies is thrust for- 
ward out of the trough till it lies inside the tube. The 
pressure is then put on, and every alternate pair of 
Qs is pressed upwards or downwards, as the case 
may be, the round back of the Q forming the corre. 
sponding corrugation. The central member is then 
withdrawn, with the result that all the Qs are released 
and fall freely in the tube from which they are 
immediately hooked out by men provided with lony 
steel rods. 

On Thursday evening the Institution dinner wa. 
held at the Hotel Continental. The principal speec! 
of the evening was made by Professor Guillet, and 
was translated into English by Mr. Le Gros, whos: 
performance of the difficult task of translation 01 
that and many other occasions calls for the highes: 
praise. 

Friday was given up wholly to visits. A large 
proportion of the members travelled by motor char-i 
bancs to Fontainebleau, whilst others went to th. 
great power station of the Union d’Electricité, ani 
others to Paris waterworks. A delightful soirée, 
provided by the Association Amicale des Ancien. 
Eléves de Il’Ecole Centrales des Arts et Manufacture-, 
brought the Paris meeting to a happy end. 


On Saturday morning a large wreath of flowers 
was placed by the President, who was supported |, 
many members and ladies, upon the tomb of tl. 
Soldier of France beneath the Arc de Triomphe. 

On the same afternoon about half the party lei: 
for Liége, and on the following morning a visit wa- 
paid to Loncin fort, the last of the twelve forts around 
Liége to succumb to the German attack. It was des 
troyed by the explosion of its magazine, and thereb) 
three hundred men met their death in the ruins. 
There they still lie in the most pathetic monument 
of the war on land. At the same time the President, 
secretary, and some representatives from the Council 
attended the unveiling of the war memorial in the 
house of the Liége Association of Engineers. 

On Sunday afternoon the opening ceremony of th« 
little exhibition which has been organised by the 
Liége Association of Engineers, or, to give it its full 
title, the Association des Ingénieurs sortis de I'Ecole 
de Liége, was attended. In that ceremony, M. 
Gustave Trasenster, President of the Association, 
presented an address to the King of the Belgians, wh. 
then replied in a short speech, and having declare! 
the Exhibition open, made a tour of the buildings. 
The exhibition is being held in the Parc de la Boveric, 
on the eastern bank of the Meuse, and the principal 
building is the Palais des Beaux-Arts, which was 
erected for the exhibition of 1905. Two othe: 
buildings, one at each end of the Palais, have been 
constructed for the present display. Some two hun. 
dred and fifty firms and societies are represented, an: 
whilst the exhibition is, of course, not a big one, it 
has many interesting features. An excellent Compte 
Rendu of it, in which brief descriptions of all the 
stands are given, has been issued. Any engineers 
who are in Belgium during the next few weeks ma) 
be counselled to pay it a visit. It closes on July 31st. 

On Sunday evening a banquet of 950 covers, 
arranged by the Liége Association of Engineers, was 
attended by many of the British members, and on 
Monday and Tuesday, members were invited to take 
part in the meetings and visits to local works, whic! 
formed part of the programme which had been pre 
pared by the Liége Association of Engineers in cele- 
bration of its seventy-fifth anniversary. Amongst the 
visits on Monday was one to the Ateliers de Con- 
struction de la Meuse at Schlessin, under the guidance 
of the managing director, M. Frangois Timmermans, 
and another to the Fabrique National d’Armes de 
Guerre at Herstal, conducted by the assistant director, 
M. Ferdnand Nepper. On Tuesday afternoon, the 
famous works of John Cockerill, at Seraing—where 
Messieurs Trasenster, Greiner and Gorsky were the 
hosts—formed the principal attraction. As only 
two hours were available for the inspection, little save 
the huge gas engines could be seen, but the visitors 
could not fail to be struck with the rapid recovery 
made by the great factory from the state in which the 
Germans had left it. Cockerills are now building 
regularly gas engines of 2500, 3500, and 5000 horse- 
power, and they have in their power station one huge 
four-cylinder engine of 10,000 horse-power at work, 
and another under construction. It is because the 
makers themselves use continually for their own 
needs these great engines that they have been able to 
acquire experience with them that is unequalled in 
the world. For a complete account of recent develop- 
ments made by the company in this direction we 
cannot do better than refer our readers to the special 
article written for us by Professor Hubert, and 
printed, with many illustrations, in our issue of 
November 19th, 1920. 

On the return to Liége a formal farewell to the 
Institution of Mechanical Engineers was pronounced 
by M. Gustave Trasenster and acknowledged by Dr. 
Hele-Shaw. It brought this long summer meeting 
of the Institution of Mechanical Engineers to a very 
pleasant conclusion. 

Both in France and Belgium the gathering proved 
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FIG. 1--FRONT VIEW SHOWING ANTI-BREAKER LOWERED 


a complete success, and must have done not a little 
to cement the friendship existing between the engi- 
neers Of the three countries concerned. Even in 
France, where the political atmosphere was regarded 
as threatening, the visitors met with nothing less 











they did so with none of that acerbity which by some 
had been anticipated. If the political effects of visits 


of this kind is small there can be little doubt that good 
is effected by them since they give France and Bel- 
gium the opportunity of laying their case before 














Txt Encincer” * 


FIG. 3—ELEVATIONS AND PLANS OF NEW COAL 


than the greatest courtesy on all sides, and frequently 
with real cordiality. Our allies, indeed, took the 
opportunity to insist upon the intensity of their 
suffering during the war, and, in displaying their 
wounds, claimed their right to full reparation, but 





J/ 


Sectional Elevation 





General Plan 


British people, and since they give the latter the 
opportunity of acquiring at first hand, by observation 
and conversation, a fuller knowledge of the suffering 
and courage of their allies than could ever be obtained 


| indirectly. 


FIG. 2—SIDE VIEW SHOWING COAL CHALDRONS ON INCLINE 
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SHIPPING PLANT AT MARYPORT 













New Coal Shipping Appliance at 
Maryport, 


['nE coal-loading plant which is illustrated on this page 
was put into operation by the Maryport and Carlisle 
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He From waterside 











Plan on working platform 


Swain Sc 


Railway Company a few months ago, and forms an 
addition to the coal-shipping facilities at the Elizabeth 
Dock at Maryport Harbour. There are several novel 
features in the installation which should prove of interest 
to coal shippers, and they have been introduced mainly 
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on account of the special local conditions and requirements. 
The question of preserving coal from breakage is now an 
important one on the West Coast as elsewhere, and the 
Directors of the Maryport and Carlisle Railway Company, 
the lines of which serve the dock, in instructing its engineer 
—Mr. Harold Brown—to prepare designs for the new work, 
stipulated that this point should receive special considera 
tion, even if the rate of loading should suffer somewhat in 
securing thisend. It was also essential that the appliance 
should be capable of dealing with bottom-door wagons 
ranging from 3 to twenty tons capacity. 
After considering various schemes, which included the 
truck hoist, band conveyor and other machinery in use at 
various ports, the plan finally adopted was that shown in 
our drawings and illustrations, which consists of a truck 
traverser with a travelling loading shoot and a Handcock 
Anti-breaker. The travelling shoot, it will be observed, 
can be adjusted to suit the width of vessel to be loaded, 
and it has a travel athwartship of 12ft. The coal-laden 
wagons run parallel to the dock side at a distance of 47ft. 
from the quay edge, and are run on to a traverser bogie, 
one by one in the case of trucks up to 20-ton or two 3-ton 
chaldron wagons together. The travelling bogie with the 
wagon or wagons is then drawn up the incline, which has 
a slope of 1 in 7, and brought over the inner end of the 
loading shoot, the latter having been previously adjusted 
to suit the hold of the vessel. The bottom doors are then 
dropped and the coal is guided on to the main shoot by 
means of the hoppered plates attached to the traverser 
bogie. There is no loss of time in adjusting the bogie over 
the shoot, an electric limit switch being fixed to the latter, 
which arrests the bogie at the correct point. The indi- 
cator gear in the driver’s cabin also shows the operator the 
exact position of the bogie on the incline at any moment. 
After passing down the inclined shoot, the coal enters the 
anti-breakage box and is lowered gently to the ship's hold 
with a minimum of As the heap of coal in- 
creases in height in the hold, the anti-breaker is gradually 
raised by means of the electric crane, an operation which is 
performed whilst | is proceding 
A description of the anti- breakage box has already 
appeared in our pages—see our issue of July 2nd, 1915— 
but it may be explained briefly that it consists of a vertical 
tube of ree cross section, three sides being enclosed, 
whilst to the fourth side, at which the coal enters, is fitted 
a series of telescopic doors, the uppermost one of which is 
attached to the lower end of the shoot referred to. The 
interior of this rectangular vertical tube is occupied by 
steel plate trays fitted to a pair of endless chains revolving 
round sprockets fixed at the extreme ends of the apparatus. 
These trays receive the coal from the shoot and lower it 
gently and rapidly to the bottom of the apparatus, where 
it is deposited on the heap forming in the hold. The trays 
are actuated by gravity, that is to say, by the weight of the 

coal itself, and the speed is regulated and racing prevented 
by means of an automatic brake of the centrifugal type. 
The brake is operated by means of machine-cut steel gears 
driven from the upper sprocket shaft, and is enclosed in a 
dust-proof case. The apparatue can be raised or lowered, 
as already mentioned, independently of the shoot, and its 
position is adjusted from time to time so as to keep the 
drop from the end as small as possible. 

The shoot is wide enough to receive the coal from the 
largest 20-ton truck or two small 3-ton trucks, and is 
capable of holding 6 or 7 tons of coal when the regulating 
door at the lower end is closed. It accordingly, in some 
measure, takes the place of a storage hopper, and discharge 
from it to the anti-breaker is controlled by the door, seen 
towards the lower end of the shoot. Whilst the coal is 
being thus passed through the anti-breaker in a steady 
stream, the traverser bogie is returning with the empty 
truck and bringing up another laden truck. There is thus 
very little loss of time in truck changing, loading being 
practically continuous. We understand that in actual 
tests under ordinary conditions a complete round-trip for 
a 20-ton wagon is made in 2} minutes, which gives a speed 
of loading at the rate of over 500 tons per hour. The end 
of the shoot is not adjustable for height, but as the anti- 
breakage box provides a wide range in that respect, it was 
considered unnecessary to make the provision. In the 
case of a vessel requiring exceptionally high loading 
facilities, the old plant—which is of the plate conveyor 
type—can be used, it being retained in readiness as a 
stand-by. For fore and aft adjustment, the vessel itself 
is moved along the dock, that being the usual method, even 
poonan loading plant itself is provided with longitudinal 
wavel 

When not in use, the anti-breaker and hinged shoot are 
housed back to a position well within the stationary 
portion of the structure, as is shown by the dotted lines. 

The machinery for hauling the bogie up the inclined 
gantry consists of a 40 horse-power motor which transmits 
motion through double helical gears to two drums 2ft. 3in. 
diameter each. A wire rope leads from one drum over a 
haulage pulley at the forward end of the plant, around 

. Compensating pulleys on the bogie, over another pulley 
forward and on to the second drum. © maximum 
speed of the bogie is 60ft. per minute. The main shoot, 
as before stated, can be adjusted to the varying beams of 
vessels, the movement being effected by a 5 horse-power 
motor driving through worm gearing, which is situated on 
the frame of the bogie haulage machinery, and thence by a 
chain drive to a shaft at the rear of the truck on which the 
shoot travels. 

The whole of the crane machinery and that for housing 
the hinged shoot is situated on a platform at the top of the 
structure where the device for luffing the jib is placed. 
The luffing motion is effected by revolving a steel screw 
5in. diameter in a bronze nut, the latter being attached at 
the rear of the jib, and motion imparted to the screw by 
means of a 10 horse-power motor driving through machine- 
cut spur gearing. 

The tackle for lifting and lowering the anti-breaker 
consists of a 10 horse-power motor working through 
machine-cut steel gears to a drum 2lin. diameter. The 
hinged shoot is operated by means of two drums driven by 
similar worm and spur gearing. All motions are equipped 
with solenoid brakes working on the first motion shaft. 
The bogie haulage and anti-breaker lifting motions are 
fitted with automatic mechanical brakes of the multi-plate 
type in addition. 

The electric controllers are all grouped in the cabin on 
the lower mares = level, together with the indicator gears 
showing the position of the bogie on the gantry and the 











position of the crane jib. The limits of all motions are 
automatically controlled in both directions, the current 
being cut off by limit switches which reset themselves on 
the motion being reversed. An electric capstan, of the 
foot-control type, is provided for bringing the trucks on to 
the traverser bogie, a foot pedal on the capstan operating 
the automatic cut-out control placed in the control cabin. 
The electric current is generated by a 72-kilowatt steam- 
driven plant of 220 volts, which also furnishes the current 
for lighting. 

The general design and arrangement of the plant was 
due to Mr. Harold Brown, A.M. Inst. C.E., chief engineer 
to the Maryport and Carlisle Railway Company, who also 
supervised and inspected it during construction, and the 
work was carried out by Messrs. F. Turnbull and Co., 
Heaton Junction Works, Newcastle-on-Tyne. We under. 
stand from the railway company that the plant which has 
been in use about six months has given every satisfaction, 
amply fulfilling all expectations. 





THE WORLD POWER CONFERENCE. 


PRELIMINARY particulars of the World Power Con- 
ference, which is to be held at the British Empire Exhi- 
bition of 1924, have been received from the promoters, the 
British Electrical and Allied Manufacturers’ Association. 
It appears that the list of “*‘ Representatives of Dominion 
Governments” is nearly complete, and negotiations are 
in progress for the formation of Councils and Executive 
Committees in the Dominions. Arrangements are also in 
progress for the formation of similar bodies in the following 
countries :—The United States, France, Italy, Spain, 
Switzerland, Scandinavia, and the Netherlands. The 
co-operation of technical and Scientific Institutions and 
industrial organisations in this and other countries is being 
sought, and a list will be ready for publication in the near 
future. 

The object of the World Power Conference will be to 
consider how the industrial and scientific sources of power 
may be adjusted nationally and internationally: By 
considering the potential resources of each country in 
hydro-electric power, oil and minerals; by comparing 
experiences in the development of scientific agriculture, 
irrigation and transportation, by d, air and water ; 
by conferences of civil, electrical, mechanical, marine and 
mining engineers, technical experts and authorities on 
scientific and industrial research ; by consultations of the 
consumers of power and the manufacturers of the instru- 
ments of production ; by conferences on technical educa- 
tion to review the methods of education in different 
countries, and to consider means by which existing facilities 
may be improved; by discussions on the financial and 
economic aspects of industry nationally and internation- 
ally ; by conferences on the possibility of establishing a 
Permanent World Bureau for the collection of data, the 
preparation of inventories of the world’s resources, and 
the exchange of industrial and scientific information 
through appointed representatives in the various countries. 








HYDRO-ELECTRIC SCHEMES IN TASMANIA. 


ACCORDING to the Melbourne Argus, an important state- 
ment was recently made by Mr. J. H. Butters, the Chief 
Engineer and General Manager of the State Hydro-electric 
Department. In making public the results of the water- 
power survey of the State, conducted in recent years, he 
announced that the present Great Lake scheme, which, 
on completion, will generate 60,000 horse-power at Wadda- 
mana, could be enlarged in scope by the addition of 13,000 
horse-power from the river Shannon, generated at a point 
between the place where the river issues from the lake and 
its diversion into the canal leading to the Waddamana 
pipe line. In addition, the water which develops the power 
at Waddamana could be used again to generate an addi- 
tional 50,000 horse-power, after passing from the power- 
house and rejoining the Ouse River. 

Further practicable schemes derivable from the central 
lakes area are those of Arthur’s Lakes, 10,000 horse-power ; 
Chudleigh Lakes, 25,000 horse-power ; the Upper Derwent, 
80,000 horse-power ; the Florentine River, 70,000 horse- 
power; and the Ousdale scheme, 8000 horse-power. On 
the West Coast, the Lake Rolleston scheme is estimated to 
yield 25,000 horse-power, and the King River scheme 
65,000 horse-power. In the South, 20,000 horse-power 
could be derived from the Huon River. Thus, apart from 
60,000 horse-power provided for by the existing Wadda- 
mana power scheme, an estimated total of more than 
360,000 potential horse-power is readily available for 
development. 

In announcing the results of the survey, Mr. Butters 
stated that, apart from such Waddamana power consumers 
as the Electrolytic Zinc Company, the Carbide Company, 
and Messrs. Cadbury, Fry, and Pascall, he had had 
inquiries for 20,000 horse-power of electrical energy. 








Letters to the Editor. 


(We do not hold ourselves + ible for the opinions of our 








NOISE. 


Srr,—I rarely trouble you with literary comment. In the 
present case I am moved to it on reading the letter of “‘ A. M.”’ 
in your last issue (16th inst.). Any intellectual person who 
reads “A. M.’s”’ clever letter cannot put it lightly aside as a 
mere humorous effusion or one that satirically links engineering 
progress with “‘trifles light as air.” ‘‘ A. M.’s” letter contains 
none of that Ruskinian reasoning which fails to envisage those 
practical industrial developments essentially necessary for the 
maintenance of increasing populations, even at the cost of 
scenic sacrifice, i.e., the beauties of Nature. Colliery tips, cinder 
heaps and multi-coloured mud need not necessarily be the 
perpetual concomitants of industrial life, nor are they actually 
everlasting disfigurements of landseape. 

There is one point upon which I should like to enlarge in 








support of “ A. M.’s ” views, and I am sure many of your pro. 
fessional readers will be interested in it. All first-class pro. 
fessional men must necessarily have sensory nerves more 
acutely trained than those of unintellectual people. Hence, 
peaceful environment is essential for their mental operations. 
Most of your readers will have noted the horrible rattling and 
racking noises created by our tramcars in their electrical hurry 
through our streets. , 

I should like to ask this question : Are our mechanical engi 
neers so incompetent that they cannot prevent these noises, or 
does the practice mean a designed attack upon our oral sense 
with a motive ? It bas always been recognised all over the world 
that the trade and market dealings of the people are the insepar- 
able allies of noise. Not so the product of the mind. When an 
engineer designs & ponderous engine of great weight and succeeds 
in running it noiselessly and smoothly, he has achieved something 
of which he can be justly proud, for the mechanisms of Nature 
on the grand scale are always thus. 

»Can it be, then, that our municipal authorities during, let us 
hope, this brief famine of work are endeavouring to persuade 
the masses that employment is abundant—evidence thereof, 
abundance of noise! If so, I should like to remind them that 
cows do not calve at Charing Cross nor hens lay eggs at the 
Royal Exchange. 

Some of the processes of the mind are more or less mechanical 
and effortless, but original thinking is impossible in our towns 
to-day, and as it is original thought that gives birth to new ideas, 
which, in their turn, materijalise in employments, it is time that 
all street noises were the subject of investigation with a view to 
suppression. Moreover, if our country is to remain in the front 
rank it will have to provide attractive facilities for the recipients 
of new ideas, for it is upon these that all nations will be thrust 
more and more for the necessaries of life. 

Ernest Forrest. 

Newpott, Mon., June 20th. 





THE CASE FOR THE ECONOMLISER. 


Srr,—A casual examination of the above article, appearing 
in your current issue, would give the impression that only in 
rare instances is an economiser 4 paying proposition; but « 
more careful survey reveals the fact that under ordinary load 
factors it proves to be an excellent investment. 

According to the example and figures assumed by Mr. Frith, 
if an com to pay at a 10.0 per cent. “ load 
factor,’ this means that the whole of the saving per annum 
after an economiser has worked 876 hours, or, for example, 
fifteen average weeks, represents absolute gain. 

The actual saving in fuel is, however, much greater than 
estimated by Mr. Frith, for he has probably unconsciously fallen 
into the error of dividing the amount of heat transmitted through 
the economiser by the actual calorific value of the coal, whereas 
he should have divided the “ heat transmitted " by the “ useful 
calorific value, i.e., the calorific value multiplied by the efficiency 
of the boiler alone. 

If the boiler without economiser had an efficiency of 70 per 
cent., the useful calorific value of the coal would be 8750 B.Th. U 
and not 12,500 B.Th.U. as stated. In other words, Mr. Frith’s 
figures N/C should be N/0.7C, which makes a considerable 
difference, and alters the whole of his subsequent tables and 
curves. 

With regard to the number of B.Th.U. transmitted per degree 
difference in temperature, in average present-day plants, this 
figure is very often 4.2, and at times has been as high as 5, 
which is much higher than the value 3 assumed by Mr. Frith. 

There is also the question of interest and depreciation. It is 
not perhaps generally realised that the money saved by an 
economiser or any economic apparatus is itself earning comm- 
pound interest, and for this reason it is incorrect to debit the 
economiser with even the normal rate of interest on the initial 
outlay. Even ignoring this fact, only half interest, or roughly 
2} per cent., should be charged against the economiser, because 
during its lifetime the depreciation sums deducted from revenue 
earned will be gradually reducing the outstanding debt to zero. 
This 2} per cent. added to the 7 per cent. depreciation gives 
9} per cent. total charges, as against the 17 per cent. mentioned 
by Mr. Frith. 

It is an interesting problem to work out the actual sum accruing 
from the half-yearly investments of savings due to an economiser 
during its average life of sixteen years. The aggregate amount is 
surprisingly great, even after putting by the necessary sum for a 
replace economizer. 





, 2,600,000 N . 
Should not the figures 1786 —N in the first column of 
2600 N 
page 656 read 756 .? I presume it is a clerical error. 


Hampton Court, June 22nd. Georce E, TANsLey. 





RAILWAYS AND ROAD TRAFFIC, 


Sre,--In your current issue you state* that “ the Ministry of 
Transport laid itself open to deserved censure for not having 
disclosed sooner its objections to the principle in which it was 
proposed in the Bill to levy the charges for the conveyance of 
merchandise by road.” 

Permit me to point out that it was only after Mr. Marriot’s 
evidence that it was made clear what the intentions of the pro- 
moters were in the matter. Further, that then only the question 
of the maximum charges was considered. The promoters would 
still have been at liberty to quote exceptional rates lower than 
their maximum. 

The Committee and Lieut.-Colonel Walter Guinness, as chair- 
man, were aware of the proposals of the promoters before calling 
the Ministry of Transport, and yet failed to grasp the absurd 
position which would arise out of the prgposed charges of the 
promoters. 

These, in effect, were that for short-distance journeys—up to, 
say, 40 miles—the maximum road rates would be approximately 
50 to 60 per cent. of their rail rates, with the option of quoting 
exceptional rates still lower. 

From the promoters’ own standpoint as railways the proposal 
is suicidal. From the hauliers’ standpoint, as a proposed safe- 
guard, the proposal is an insult. Sugely any censure should fall 
upon tiie Committee for failing to see such an obvious fact, and 
not upon the Ministry of Transport for emphasising it at the 
first opportunity available to them. 

Ciem CROSSELIN. 





* The statement is not ours. It was made by the Private Bill 
Comunittee, presided over by Lieut.-Colonel Walter Guinness, 
and our own word’—see page 691—are not correctly quoted 
by Mr. Crosselin. 
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A Seven-Day Journal. 


The New Thames Guardship. 


DuRtNG the week a large amount of interest and 
curiosity has been shown towards the President, the 
new R.N.V.R. training ship, which came to her 
moorings between Blackfriars Bridge and Temple 
Pier on Wednesday evening, the 2Ist instant. The 
new guardship was formerly the Q boat Saxifrage, 
and was built in Renfrew in 1918, the Armistice 
intervening before she was put into service. Her 
boilers and engines have now been removed and a 
commodious wooden structure has been built on deck, 
which gives her the appearance of a Noah’s Ark. 
A large deck space is available for parade purposes, 
and the gymnasium and signalling rooms are now 
being completed in addition to the accommodation 
for carrying out in searchlight, wireless, 
torpedo and gunnery instruction, the ship being 
furnished with both 4in. and 6in. guns. At the 
present time dockyard men are aboard refitting and 
rigging the ship, and it is expected that this work will 
be completed in about two weeks’ time, when the 
President will form the headquarters of about 300 
members of the R.N.V.R. Ultimately the vessel will 
afford accommodation for about 1000 men. 


courses 


Royal Air Pageant. 


Tue R.A.F. aerial pageant, which was held success- 
fully at Hendon on Saturday last, was of special 
interest, not alone on account of the spectacular 
display, but also because four new types of machines 
designed for naval and military purposes were shown 
for the first time. These machines included two of 
the very latest craft for naval service, a third was a 
special high-power single-engined plane for long-range 
bombing duties over land, and the fourth a fast aero- 
plane for fighting and Army reconnaissance. The 
Blackburn Dart torpedo carrier is specially designed 
for carrying out torpedo attacks on warships, the 
torpedo being accommodated beneath the fuselage, 
which is of special shape, giving the pilot a wide range 
of vision over the sea. The second naval type is the 
Seagull, an amphibian of the flying-boat type, with 
wheels which may be raised and lowered by the pilot. 
The ability of this machine to alight either on land 
or water forms a valuable asset for naval reconnais- 
sance duties. The new Aldershot aeroplane, the 
long-range bombing machine, has a double deck, the 
two decks being connected by a ladder on the interior 
of the fuselage. 


Concrete Lighters for Coal Traffic. 


Ir is announced that the fleet of concrete ships, 
consisting of about thirty large lighters and ten 
powerful steam tugs, all of which were built to the 
order of the Ministry of Shipping, has now been 
purchased by well-known firm of London ship- 
brokers, who intend to maintain a regular service 
from the Tyne to London. The experiment is an 
interesting one on account of the conflicting opinions 
the costs of operating sea-going lighters as 
compared with the Newcastle collier 
We understand that, owing to the price at 
which the ships were obtained, the capital charges 
will be smaller than those of some of the other steam 
ship companies operating on this route, but that, 
owing to the fact that the chance of accident is con- 
siderably increased, the insurance charges will be 
higher. A considerable saving in transport cost will 
be made if the lighter system permits more north- 
bound cargoes to be carried, as with the present 
system practically every collier goes back to the Tyne 
light, which means a corresponding increase in the 
freight charge on the coal. 


on 
economical 
ships. 


Edinburgh’s New Super-power Station. 


SATISFACTORY progress is being made with the 
construction of the new Portobello power station, 
which, when completed, will furnish power and light 
not only for Greater Edinburgh, but also for a supply 
area which will most likely include the three Lothians. 
The turbine house and the switchgear room are 
already practically completed, and the erection of 
the boiler-house is well advanced. The means which 
have been adopted to assure an abundant supply of 
cooling water for the condensers are particularly 
interesting. Three vertical shafts 9ft. in diameter 
have been sunk in the Firth of Forth to a depth of 
60ft. and from the bottom of these shafts tunnels 
4ft. 9in. in diameter have been driven seawards a 
distance of some 1500ft. to a point below low-water 
mark. At the sea end of each tunnel a vertical shaft 
is provided. In the course of normal operation two 
tunnels will be utilised as inlet shafts, and the heated 
water from the condensers will be discharged through 
the third at a temperature of upwards of 67 deg. Fah. 
Surface condensers are to be used, each condenser 
having about 5000 jin. diameter -brass tubes of 
approximately 18ft. in length. About 840,000 gallons 
ot water per hour will be required for each of the three 


generate three-phase current at a pressure of 6600 
volts. The station is so designed that it may be 
extended to accommodate 100,000 kilowatts of plant. 
It is estimated that the total cost of the whole under- 
taking will not exceed £1,750,000, and the opinion 
has been expressed that, after allowing for interest 
and redemption of capital, it should be possible to 
generate and sell current at a price below that which 
it is necessary to charge with the existing plant. 


The L.C.C. Tramways. 


Tue Highways Committee of the London County 
Council is nothing if not optimistic. Each year it 
estimates that during the following twelve months the 
tramways accounts will show a surplus, and each 
year it finds its prophecy unfulfilled. Last year, as 
usual, there was to be a surplus ; actually there was a 
deficiency of £88,757, notwithstanding the fact that 
only half the cost of renewals was charged to revenue 
account. Nothing daunted, the Committee puts on a 
brave face and again foretells that receipts will more 
than balance expenditure ; that actually there will 
In a report just made to the Council 
it is shown that the anticipated gross revenue for 
the year ending March 31st next is £5,214,665, while 
the total working expenses are put down at £4,410,595, 
which would leave a gross estimated surplus on 
revenue account of £804,070. When debt and other 
charges are deducted, there is to remain an “ esti- 
mated net surplus” of £38,337. A great point is 
made of the fact that all the estimated cost of renewals 
is included in these figures, and not only half, as 
during the last few years. London ratepayers will 
hope that, for once, the Highways Committee’s 
forecast may be correct, but in the light of past years’ 
experience they will not be surprised if it is not. 


be a surplus. 


Cammellaird-Fullagar Motorships. 


REFERRING to a statement in last week’s Journal 
regarding an electrically propelled fruit-carrying 
vessel, we can now state that Cammell Laird and Co., 
of Birkenhead, have received from the United Fruit 
Company, of Boston, U.S.A., an order for three 
insulated motor ships for the fruit-carrying trade. The 
vessels will be about 4000 tons gross, and they will 
be propelled by electric motors, the current being 
generated by Camellaird-Fullagar engines. This 
arrangement of machinery is entirely new, and far- 
reaching developments are expected. In addition to 
increased cubic space and deadweight capacity, a 
considerable saving in fuel consumption will be made, 
and a maximum flexibility of control will, it is 
claimed, be given. The building of these three ships 
should give considerable impetus to Fullagar engine 
developments. 


The National Physical Laboratory. 


THE annual inspection by the General Board took 
place at the National Physical Laboratory on the 
afternoon of Tuesday last. Over 800 guests accepted 
the invitation of the Board to participate in the 
inspection and they were received by Professor Sir 
Charles 8. Sherrington, President of the Royal Society, 
and Professor Sir Joseph E. Petavel, the director of 
the Laboratory. Numerous exhibits had been arranged 
and in the aerodynamics department particular 
interest was shown in the wind tunnbtls, where at the 
present time experiments are in progress for measur- 
ing the distribution of pressure over the wings of a 
model aeroplane, the measurement of forces and 
moments on a large-scale aerofoil, and the discon- 
tinuous flow of air visualised by means of a smoke 
cloud. In the engineering department various new 
testing appliances were seen, while recent develop- 
ments in measuring machines were shown in the 
Metrology section. The working of the William 
Froude National tank was also demonstrated. 


Electrical Engineers’ Memorial. 


Tue unveiling and dedication of the war memorial 
erected in memory of the members of the Institution 
of Electrical Engineers who fell during the war took 
place at the Institution building on the afternoon of 
Wednesday, the 28th inst. The memorial was dedi- 
cated by the Right Rev. Bishop Ryle, Dean of West- 
minster, and was unveiled by Air Chief Marshal Sir 
H. M. Trenchard, assisted by Mr. J. 8. Highfield, 
President of the Institution, and the senior Vice- 
president, Dr. W. H. Eccles. 


A New Combine. 


We learn that an agreement has been con- 
cluded between Sir W. G. Armstrong, Whitworth and 
Co., Limited, and the well-known makers of paper- 


making machinery, Charles Walmsley and Co., 
Limited, of Bury, Lancs. The Walmsley machines 
for the manufacture of newsprint are familiar, 


and particular success has been achieved with the 





10,000-kilowatt turbo-alternator sets, which will 


and for which there is need of a larger output. Under 
the new arrangement we understand that the Open- 
shaw works of Armstrong, Whitworth may co-operate 
in the execution of contracts. The London offices of 
the Walmsley Company will be at Sir W. G. Arm- 
strong, Whitworth and Co.’s hydro-electric depart- 
ment at 8, Great George-street, Westminster, and the 
two firms will work in close connection. 


Fire on Metropolitan Railway. 


A Fire took place at the Moor-lane sub-station 
of the Metropolitan Railway on Sunday evening, 
involving a stoppage of the traffic on the railways 
between Aldgate and Baker-street, and from Moorgate 
to Finsbury Park on the Great Northern and City 
Tube Railway. We learn that the fire was caused in 
the first instance by an internal short circuit in one of 
the transformers, which burnt through the tank. 
The burning oil spread into the building and caused a 
serious fire involving other apparatus. The work of 
extinguishing the fire was impeded by the dense 
volumes of smoke arising from the oil, and con- 
siderable damage was caused. 


The Prince of Monaco. 


Tux Prince of Monaco, who died in Paris on Mon- 
day afternoon, not only earned a place in the foremost 
ranks of men of science, but was one of the founders 
of oceanography and the most generous patron that 
that science has ever had. His investigations included 
many voyages in the Atlantic, the Azores, the Mediter- 
ranean, and in Polar seas, and the collections made on 
these voyages led to the founding of the Museum of 
Oceanography of Monaco, which is unrivalled in its 
collection of specimens, and is provided with ample 
research accommodation, including a steamer which 
is at the disposal of the workers. The Prince also 
founded the Oceanographical Institute in Paris for 
the teaching of oceanography, and presented the 
building to the University of Paris, with an endow- 
ment. The author of numerous scientific writings, the 
Prince was well known in British scientific circles, 
and he was an honorary LL.D of Aberdeen and 
Edinburgh Universities, and a gold medallist of both 
the Royal Geographical and the Royal Scottish 
Geographical Societies. 


Air Attack on Battleships. 


Ln reply to a question in the House of Commons, it 
was stated on Wednesday that it was proposed to 
carry out experiments on various methods of attacking 
capital ships from the air. The ships to be used are 
those due to be scrapped under the terms of the 
Washington agreement. We understand that for the 
preliminary experiments a monitor will be used, 
which does not fall under the Washington Treaty, 
but H.M.S. Superb, a battleship of 18,600 tons, 
launched in May, 1909, built ‘at Elswick, and 
carrying ten 12in. guns will be used for the main 
experiments. 


A New Type of Propeller. 


Recent trials have taken place in the Gareloch 
with a new type of propeller for the propulsion of 
light-draught cargo and passenger steamers with 
which William Denny and Brothers, of Dumbarton, 
are experimenting. The new vessel, which is a depar- 
ture from the usual type, is fitted with two large vane 
wheels, one each side of the rudder. The wheels are 
provided with propelling vanes on their immersible 
circumference, and in the experimental ship they are 
driven by belt from an oil engine. On the trials a 
speed of about 9 knots was attained, and as the 
arrangement of machinery was provisional high speed 
was not aimed at, but the manceuvring powers of 
the vessel were tested. It was found that the ship 
could be turned smartly, was easily reversed, and 
could steer a sinuous course with ease and stop or 
swing in her own length by using one or the other 
wheel as required. The new system is claimed to be 
superior to paddle floats. 


British Industry. 


SPEAKING at a meeting convened by the National 
Union of Manufacturers on Wednesday, the Duke of 
Northumberland dealt with the continued depression 
in British trade and industry, and suggested a con- 
structive policy to the Government. The resolutions 
moved by the Duke, and passed by the meeting, may 
be briefly summarised as follows:—The further 
reduction of national expenditure and the reduction 
of taxation ; the reinforcement, in co-operation with 
France and the Allied Powers concerned, of the reso- 
lutions of the Reparations Commission ; the speeding 
up of the procedure under Part II. of the Safeguarding 
of Industries Act; and a review of the present law 
relating to trade unions and trade disputes with a 
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Developments 


Tue protection of electrical machinery is one of 
the most important matters which have to be con- 
sidered in designing a large power-house. Unfor- 
tunately, electrical machines cannot be made abso- 
lutely fault-proof, and it is essential that in the event 
of a fault occurring in a machine, it should be auto- 
matically isolated without affecting other apparatus 
that is in working order. Protective gear designed for 
this purpose should work as soon as the fault com- 
mences, it should only disconnect the faulty apparatus, 
and it should not be affected by faults external to the 
protective apparatus. By cutting out a machine 
as soon as a fault develops, the damage is localised, 
and the possibility of other machines overloading 
themselves by feeding the fault is avoided. 

rhe fundamental principle upon which the Merz- 
Price circulating eurrent system of protection is 
based is that when an alternating-current gene- 
rator is operating under ordinary conditions the 
current in one part of a phase is equal to 
that in any other part of the phase; that is to 
say, the current at the machine terminals is equal 
to that in the leads from the respective phases 
to the neutral point. Applied to a transformer, the 
principle is best expressed by saying that neglecting 
losses the energy on one side is equal to that on the 
other side. But as soon as a fault develops, those 
conditions no longer prevail, and the difference 
between what may be called the entering and leaving 
currents is made to operate relays, which, in turn, 
operate the switches which disconnect the machine 
from the supply. This system of protection. and the 
Merz-Price balanced voltage system for feeders have, 
of course, been in existence for a considerable time. 
For the present, kowever, we shall confine ourselves 
to the circulating current system as applied to the 
protection of generators and transformers. 

Two similar transformers having a suitable ratio 
are connected in the circuit on each side of the 
apparatus to be protected, and the secondaries are 
connected together by means of pilot wires so that 
under normal conditions a current proportional to 
the generator load is circulated in the secondary 
cireuit of the transformers, the whole of the secondary 
electromotive force being utilised in overcoming the 
impedance of the circuit. The relays are connected 
across any two points of equal potential. When a 
fault occurs more current flows in the primary of one 
current transformer than in the other, with the result 
that the secondary current also increases and the 
vectorial difference between the two currents in the 
secondary windings circulates through the relay 
circuit, thereby operating the relays and tripping 
the circuit breakers. The transformers used with this 
system must be capable of providing the required 
output without alteration of ratio, and they should 
be balanced against one another. 

Where the length of the pilot wires is great and their 
resistance is not negligible, and where the two sections 
of the pilot wire, as determined by the tapping points 
for the relays, are very different in respect of resist- 
ance, it may be necessary to employ a compensating 
resistance for levelling up the impedances in the two 
sections of the pilot wire, but unless the power 
required for the two sections differs by more than one 
volt-ampére a compensating resistance need not be 
. employed. It is essential, in order to obtain full pro- 
tection, that the apparatus protected should be 
earthed through a suitable resistance, for otherwise 
an earth on one phase in the protected area will not 
cause the protective gear to operate, and if a second 
earth develops on another part of the system the 
whole supply will be affected. With an insulated 
system it is also possible to have two earths on one 
phase without the gear operating. The earthing 
resistance should have a comparatively low value, 
for otherwise a large proportion of the winding will 
be unprotected. If a resistance is employed which 
will pass full load current with the phase voltage 
across it, and the relays are set to operate with 15 
per cent. of full-load current, then only 85 per cent. 
of the winding is protected because a direct earth 
at any point which has not a normal potential to 
earth of at least 15 per cent. of the phase volts will 
not be able to set up sufficient earth current to operate 
the relays. 

When the method is applied to a three-phase star- 
connected generator with an earthed neutral, two sets 
of three-current transformers are émployed, so that 
either six leads must be brought out to the cubicles, 
or, as is more usual, the three transformers are placed 
at the neutral point in the generator pit. The gene- 
rator protected should be fitted with an automatic 
field switch, so that as soon as a fault occurs the 
exciting circuit is automatically broken, thus reducing 
the fault current to a value which is simply dependent 
upon the residual magnetism of the generator. The 
switch should be connected between the exciter and 
the generator and not in the exciter field, as in the 
latter case the residual field of the exciter is utilised 
to generate an exciting current which assists the 
residual magnetism of the generator in the work of 
destruction. The standard setting for generator pro- 
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tection is 15 per cent. of full-load current with 
instantaneous operation of the relays. When dealing 
with the protection of a delta star or star delta con- 
nected power transformer the protective transformers 
are connected star delta and delta star respectively, 
or, in other words, in the reverse manner to the power 
transformer. 
..To make allowance for the large out-of-balance 
current which flows in the primary winding for a 
very short time at the instant of switching in the 
power transformer, the relays are shunted by means 
of kick fuses, which, being of very low impedance, 
take most of the out-of-balance current, and there- 
fore prevent the relays operating every time the power 
transformer is switched in. These kick fuses are set 
to operate with 75 per cent. of the full-load current, 
and the relays for 7.5 per cent. of that current. As 
a protection against overloads, fuses are sometimes 
inserted in the pilot wires and arranged to blow at 
any required overload, thus breaking the pilot wire 
circuit and the circuit of the operating relays. 

In all the foregoing applications it is essential that 
the relay setting should be rather coarse, so as to 
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FIG. 228-—-CONNECTIONS FOR THREE-POLE RELAY 
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prevent them operating on a heavy overload, external 
te the protective apparatus. For the purpose of 
protection against faults between phases, this coarse 
setting does not, it is contended, matter, and it would 
be quite satisfactcry to set the relays to trip when a 
fault current equal to the full-load current was 
flowing. For protection against earth leakage, it 
is important that the system should be very sen- 
sitive, and in order to secure this condition the 
arrangement shown in Fig. 228 has been patented 
by the Metropolitan-Vickers Electrical Company, 
which supplies the Mertz-Price protective gear and 
other protective gears, which will be described later. 
In Fig. 228, A,, B, and C,, and A,, B, and C, represent 
the secondary windings of protective-current trans- 
formers applied to the protection of a three-phase 
generator, the primary windings being omitted for 
the sake of simplicity. Relays LR, PA, and PC 
form together a three-pole relay, and relays P A and 
PC are set for ordinary protection against faults 
between phases, whilst relay L R is merely an earth 
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leakage relay, which can be set very much more finely 
than the other relays. Under normal conditions any 
out-of-balance current, such as the no-load current 
of a transformer, and not large enough to operate the 
relays P A and P C, will circulate through these relays, 
but not through the relay L R, even if, say, phases 
A, and A, have to carry an earth leakage current to 
some part of the system external to the protected 
apparatus. The currents set up in 8, and 8, will 
then be equal, and no resultant current will flow in 
LR. If, however, a fault develops inside the pro- 
tected area, the currents in 8, and 8, will not balance 
one another, and a resultant current will flow through 
the relay LR and operate it. In all cases the 
earth leakage relay can be set to operate with a fault 
current equivalent to 7.5 per cent. of full-load 
current. The application of this modified system to 
transformers and generators is shown in Figs. 229 
and 230 respectively. 

The adequate protection of feeders comes next in 
, importance to the protection of generators. Feeders 





convey the power from the generator to the sub. 
stations and consumers, and whilst the complete 
failure of one of the feeders would not cause a general 
shut down it would nevertheless cut off a number of 
consumers. Faults cannot be prevented by installing 
protective devices on feeders, but when faults occur 
their effect can be minimised by immediately isolating 
the faulty feeder and thus localising the damage and 
reducing the shock on the system as a whole. A pro 
tectiva system for feeders should have the same 
characieristics as that used for generator and trans. 
former protection. The device employed should 
operate at the inception of the fault, it should be 
discriminative so that only faulty feeders are cut off, 
and it should not operate on a heavy overload suc}; 
as may be caused by a fault external to the area it is 
protecting. Several systems will fulfil these con 
ditions, and the problem of deciding which is the best 
to employ involves a careful survey of all the factors 
entering into the particular case under consideration. 

The fundamental principle on which the balance:| 
voltage system of unit feeder protection is based j 
that under healthy conditions, and neglecting losses, 
the current entering one end of a feeder is equal tu 
that leaving at the other end, but as soon as a fault 
occurs this condition no longer holds, and the diffe: 
ence between the incoming and outgoing currents | 
made to operate a relay and open the oil switches 
which control the feeder. Two similar current tran 
formers with a suitable ratio are connected together 
by means of pilot wires so that under healthy con 
ditions, i.e., with equal currents in both primary 
windings, the voltages of the two transformers are 
balanced one against the other, with the result that 
no current flows in the relays which are connected in 
series with the transformer secondaries. When «a 
fault occurs, however, the currents in the two pri- 
maries will differ from one another either in phase 
or magnitude or both, and the secondary voltages 
will no longer balance one another, with the result 
that a current will flow in the secondary circuit and 
operate the relays. 

The system is called a unit system because it is 
complete in itself, and balanced voltage protection 
can be applied to new parallel feeders without inte: 
fering with that on existing feeders. The trans- 
former must be accurately tested as regards voltage 
and phase angle, and this can best be done by balanc- 
ing each transformer against a standard, the balancing 
being carried out over a wide range of load to ensure 
that the characteristics of the transformers are 
similar. One of the disadvantages of the system is 
that the capacity current of the pilot wires flows 
through the relays. Under ordinary conditions 0! 
load the capacity current is very small, on account 
of the small potential difference between the pilot 
wires, and is insufficient to operate the relays; but 
under heavy overload conditions, such as will occur 
in the event of a fault external to the protected area, 
the capacity current may be large enough to operate 
the relays and so cut off the feeder. To prevent this 
happening the transformers are designed with a 
drooping characteristic, so that with large primary 
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currents the ratio is larger than under normal load 
conditions. 

The compensated balanced voltage system of unit 
feeder protection has been designed to overcome the 
disadvantage just described, namely, that the capacity 
current of the pilot wires flows through the relays and 
thus necessitates the employment of transformers 
with a drooping character. The compensated 
balanced voltage system is identical with the system 
just described, but the capacity current is shunted 
off from the relays. The shunt is obtained by pro- 
viding the pilot wires with a metallic sheath which 
is divided at the centre of its length so as to form two 
separate conductors of equal Jength. When a heavy 
overload comes on a high potential is induced in the 
secondaries of the transformers and sets up a capacity 
current, which, instead of passing through the relays, 
flows in the local circuit formed by the sheath, trans- 
former and pilot cable. The path of this current can 
easily be traced from Fig. 232, which shows the appli- 
cation of the system to a three-phase feeder, the 
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be made to operate circuit breakers through the | accordance with this system. Current transformers 
agency of relays, The scheme involves the use of a/| are placed at each end of the feeder in the manner 
resistance permanently connected across the bus-bars, | shown. It will be seen that in each case the secondary 
the mid point of the resistance being connected to | leads feed two branches, namely, the pilot wires and a 
earth, and in order to cut down the loss of power due | duplicate circuit which is adjusted to have the same 
to this resistance and to make the arrangement more | resistance as the pilot wires. The relays, it will be 
sensitive, a high resistance is employed. As soon noticed, are of the plunger type, having a pivoted 
as a fault to earth develops, current flows in the wire | beam carrying a laminated plunger at each end. One 
connecting the mid point of the resistance to earth, | of the plungers projects into a restraining coil in 
and if this current is sufficiently great it operates a/| series with the pilot wire circuit, whilst the other 
sensitive relay, which in turn causes a contact to cut | plunger projects into the operating coil, which is in 
out the high resistance and to connect a low resistance | series with the duplicate circuit. The relay is biassed 
to the opposite pole to that which is earthed, thus | by supporting the beam on a fulcrum, which is dis- 
causing a heavy earth current to flow and operate the | placed somewhat from the central position between the 
differential relay in the faulty feeder, which is conse- | plungers, with the result that the restraining coil gives 


result of shunting the capacity current in this manner 
being to enable the relays to be more sensitively set. 
Other advantages of the system are that transformers 
with a straight line characteristic can be more easily 
balanced, and owing to the shielding effect of the 
metallic sheath it is possible to place telephone cores 
in the pilot cable and thus enable a single large and 
strong cable to be employed instead of two relatively 
weak cables. 

The action of the split conductor system of unit 
feeder protection is based upon the fact that if these 
two conductors of equal impedance are connected 
in parallel, then current will divide equally between 
them, provided there is no fault on either section. 
If a fault develops on one section, then that section 
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inequality in the currents operates a relay and so 
isolates the fault. In applying this principle to feeder 
protection each conductor in the cable or overhead 
line is divided into two sections, which are lightly 
insulated from one another, and each conductor has 
as nearly as possible an equal impedance. At both 
ends of the feeder two sections of each conductor 
are passed through a ring transformer in opposite 
directions so that under healthy conditions, é.e., with 
equal current in each section, no flux is induced in 
the iron core. But when a fault occurs the two currents 
are no longer equal and a flux is induced in the iron 
core, and this flux induces in turn a current in the 
-econdary winding of the transformer, thus operating 
the relay and tripping out the main switch. In Fig. 
234 the scheme is shown applied to a three-phase 
circuit, where it will be seen that the split conductors 
are carried right into the oil switch. This system is 
very sensitive, so that with a relay setting of 0.25 
ampére it can be made to operate with a fault current 
of from 20 to 30 ampéres, and it offers the additional 
advantages of being simple and reliable. 
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SYSTEM OF PROTECTION 
circuit long enough for the fault to be isolated, it can 
be designed for a heavy current, and thus becomes 
comparatively inexpensive. The high resistance, or 
the “ economy resistance "’ as it is called, may consist 
of lamps which will give an indication of the fault. 
The complete arrangement of connections for the 
system is shown in Fig. 231. If a fault develops on 
the generator or bus-bar circuits, the sensitive relay 
will still operate and connect the low resistance to the 
opposite pole to that which is earthed, with the result 
that a high fault current will flow continuously in the 
low resistance and probably burn it out. To prevent 
this occurring, however, a fuse or time relay is con- 
nected in circuit with the low resistance, and it is 
set to operate in the event of the current flowing in 
the circuit for a period substantially in excess of that 
required to isolate the feedor. 

The McColl protective system, which has been 
introduced by the General Electric Company, of 
Witton, Birmingham, resembles the Mertz-Price 
system in that pilot wires are used. The current is, how- 
ever constantly circulating through the pilot wires 
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FIG. 234—SPLIT CONDUCTOR PROTECTIVE SYSTEM 


For ail new alternating-current work the Metro- 
politan-Vickers Electrical Company recommends the 
use of this split conductor unit feeder protection 
system, as it is claimed to be more sensitive and more 
sunple than other protective systems. For new cables 
working at very high voltages one of the other two 
systems of feeder protection should be adopted, as 
insulation difficulties render split conductor cables 
uneconomical. For the protection of existing alter- 
nating-current feeders, the choice lies between the 
simple balanced voltage system and the compensated 
pilot balanced voltage system of ‘unit feeder protec- 
lion, neither of those systems requiring special cables 
or switchgear. 

_The action of the amplified core balance system of 
direct-current feeder protection for protecting direct- 
current feeders against faults to earth is based upon 
the fact that under healthy conditions the currents 
in the positive and negative leads are equal, but if a 
fault to earth develops on one pole and a return 
circuit is available for the current, then this balance 
will be disturbed, and the out-of-balance effect can 





when the circuit is in use, and if either of the small | 
wires is broken the current will, of course, cease to | 
flow and the circuit breakers will be caused to open. 

The system offers the advantage that it gives con- | 
sistent protection at all loads by means of a relay 

having a definite bias which causes it to act, not at a 

fixed current, but at a current which is a given per- 

centage of the load current that happens to be flowing 

in the feeder at the time. Thus, if the bias is 10 per 

cent., the relay will operate when the leak amounts | 
to 10 per cent. of the current flowing in the main 

circuit, irrespective of whether this current is the 
normal current or the overload current. The relay 
itself may be mechanically or electrically biassed. 

In the latter case, an ohmic resistance may be con- 
nected to the circuit, or the proportions of the current 
transformers may be varied relatively to each other | 
or by other means. There are many different schemes | 
of connections involved in the McColl patents, and 
also several different forms of relays. The diagram— 
Fig. 235—shows, however, the General Electric Com- 
pany’s standard method of protecting feeders in 
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tacts are attached to the right-hand end of the beam. 

When the feeder is sound the secondaries of the two 
transformers give the same current and the two pilot 
wires and the two secondary windings form a closed 
circuit. Equal currents flow in the pilot wire and 
duplicate circuits,and equal currents, therefore, pass 
through the two coils of each relay. Under those con- 
ditions the relays do not close their contacts, but if a 
fault develops in the feeder between the two trans- 
formers more current will flow through transformer 
No. 1 at the power,station end than passes through 
transformer No. 2 at the other end. The excess 
current, which does not circulate through the distant 
transformer, has two paths open to it, one being 
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through the duplicate circuit at the station end and 
the other through the duplicate circuit in series with 
the pilot wires. It will be seen that the latter path 
offers three times the resistance of the former, so that 
three-quarters of the extra current will pass through 
the operating coil of the upper relay and a quarter 


| through the restraining coil of this relay and the two 


coils of the other relay. The result at the supply end 
is that 75 per cent. of the extra current affects the 
operating coil and the relay therefore tends to operate, 
but is restrained by the 10 per cent. bias. 

The effect of a 10 per cent. leak is, almost, to send 
exactly 10 per cent. more current through the operat- 
ing coil at the supply end of the feeder than through 
its restraining coil, and the result of a 10 per cent, 
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leak is therefore to cause the relay to operate and to 
trip the circuit breaker. This condition holds irre- 
spective of the load on the feeder, as the operating 
relay works on the basis of percentages and only 
operates when the excess current is 10 per cent. greater 
than the load current, irrespective of the actual value 
of this current. The load on the feeder can therefore 
increase indefinitely without, any risk of the relays 
tripping the circuit breakers through a slight error in 
balancing the transformers. The transformers required 
are of the standard series type. Capacity current pro- 
duces no detrimental effect, as it flows through the 
restraining coils and increases the stability. 

A great deal of valuable information on the latest 
developments in protective gear for turbo-generators 
is given in Mr. Kuyser’s paper, which was read a little 
while back before the Institution of Electrical Engi- 
neers and published in abstract in our issue of May 
19th. We need not deal here with the systems which 
Mr. Kuyser describes, but it is worthy of mention that 
in his opinion, although the installation of electrical 
protective gear greatly reduces the possibility of fire 
in the windings, it is still advisable to provide means 
for extinguishing a fire in the extreme case of the pro- 
tective gear failing and the winding becoming ignited. 
It is therefore considered good practice to provide air 
dampers in the air inlet and outlet, and these dampers 
should be automatically closed by means of solenoids 
energised by the protective relays, as shown in Fig. 
233. It is very important, however, that dampers 
of this kind should be made to fit well, for as soon as 
the dampers are closed the air pressure generated 
by the fans rises considerably, and a small amount 
of leakage is sufficient to sustain a fire. Another 
advantage of dampers in the air ducts is that the air 
circulation can be. positively stopped whilst the 
generator is not in operation, and the condensation of 
humidity due to the natural draught in the building 
can be avoided. 





The Report of the Automatic Train 
Control Committee. 


In October, 1920, the Ministry of Transport appointed 
a Committee to consider the provision of automatic train 
control as a remedy against collisions arising out of drivers 
running past signals at “danger.” The chairman was 
Colonel Pringle, and among the members were Mr. H. N. 
Gresley, of the Great Northern Railway; Mr. W. C. 
Acfield, the signal superintendent of the Midland; and 
Major Hall, one of the inspecting officers of the Ministry of 
Transport. The terms of reference were :— 

(a) To enumerate the possible functions of automatic 
train control in relation to railway conditions in the 
United Kingdom and prescribe requisites which devices 
should fulfil. 

(6) To examine automatic train control devices under 
trial and recommend for further trial or for experimental 
installation any devices which are or may become available 
during investigation. 

(ce) To form conclusions on the adoption of automatic 
train control, in respect of all or any of its possible functions, 
having regard to the advantages to be attained and the 
cost involved. 

The Committee has now reported, under date April 20th, 
and the report was issued on the 21st instant as a Stationery 
Office publication (price 9d.). 

The report observes that “The practicability of 
appliances of this character has now been proved beyond 
dispute by extended trial and actual operation, covering 
long periods, both in this country and abroad. Automatic 
train control can therefore no longer be regarded as in the 
experimental stage. The question is rather whether its 
adoption is expedient in the interests of safety and 
financially possible.” 

There are certain outstanding features in the working 
conditions, equipment and methods of block signalling 
on British railways which are factors to be satisfactorily 
allowed for in considering the expediency of automatic 
train control. They are briefly as follows :— 

(a) The dissimilarity in brake power of trains. 

(b) The differences in speed maxima. 

(c) The fact that the standard block interval or overlap 
(449 yards) has been fixed without any regard to speed or 
gradient. 

(d) The necessity of employing manual fog-signalling. 

(e) The high frequency and complex character of traffic 
in many railway areas. 

(f) The number of lines either jointly owned or used by 
different railway companies. 

(a) Existing variations in structural and load gauges. 

The Committee early arrived at three general con- 
elusions, one of which was that the introduction or exten- 
sion of any system of control could not be recommended 
unless a standard, in respect of track and locomotive 
apparatus, be first decided upon. 

Devices aiming at automatic train control can generally 
be subdivided into two main types, viz., “‘ continuous ” 
and “localised ;”’ the word “ intermittent ” is frequently 
used for the latter type of control. 

(A) A continuous type of control aims at entire and 
constant protection of a train at all stages of its journey 
against every risk of collision. These devices are depen- 
dent upon complete track circuiting or its equivalent. 
The outstanding advantage of a control of this type is that 
it ean be made to cover practically every risk which auto- 
matic train control can be expectid to safeguard. But 
the Committee is opposed to it on account of initial and 
upkeep costs and because of its dependence on the supply 
of electrical energy to a train throughout its journey. No 
form of automatic train control can be considered wholly 
immune from risk of failure of that supply. 

In the light of the foregoing disadvantages, the Com- 
mittee is of opinion that expenditure to the extent neces- 
sary for continuous control would not be justifiable upon 


surface lines in Great Britain. On the other hand, in the 
case of an entirely new railway system, or on railways 
upon which appliances are less complete, or where acci- 
dents of a class preventable only by continuous control 
are comparatively common, this type of control might be 
worthy of consideration. 

The attention of the Committee has therefore been 
directed to localised control, whieh supplements rather 
than replaces existing signalling and block telegraph 
systems. 

(B) Loealised control can be either of the “ non-contact ” 
or “contact * type. 

The non-contact type is essentially electrical, and 
although it has the advantages consequent upon the 
avoidance of any physical contact between track and 
locomotive apparatus, it necessitates the use of somewhat 
complex electrical arrangements, entails a considerable 
addition to the skilled maintenance staff, and is likely 
to be more expensive, both in first cost and upkeep, than 
the contact type. There is also a difficulty in arranging 
for the production of more than two distinctive effects. 

The contact type is the best known and most developed. 
Despite the inherent disadvantage, in regard to shock 
effect, which is common to all forms of contact control, 
apparatus of this nature has proved reliable after many 
years’ operation under working conditions, and capable 
of withstanding satisfactorily the effects of high-speed 
traffic. Three indications can readily be provided, viz., 
**Clear,” ‘“‘ Warning,” and “ Danger,” and alternative 
methods for obtaining brake release can be arranged. 
Devices of this type do not necessarily require either 
primary or secondary batteries on the locomotive. In 
conjunction with local track circuiting, this type of control 
can be used with automatic and three-position signalling. 
Moreover, as track circuiting is extended the control 
exercised by any localised device, although not strictly 
continuous in character, will confer nearly all the benefits 
obtainable from a continuous system. 

The use of speed control and time element relay devices 
is reported against, and it is shown that out of 163 accidents 
inquired into during the ten years ended September 30th, 
1921, in only three, or 1.6 per cent., could it be said that 
@ speed control device would alone have proved remedial. 

Out of the 163 accidents just named, 71, or 36.8 per 
cent., mainly were caused by failure of enginemen, which 
some form of train stop or train ¢ontrol with automatic 
application could alone prevent or beneficially affect. Of 
these 71, 56, or 78.87 per cent., were of a type of accident 
preventable by localised or continuous control. Taking 
all accidents—those inquired into and those not—it is 
estimated that automatic train control would have a 
preventive effect, not obtainable by any other means, 
upon a yearly total of more than 100 cases. 

There are two distinct schools of thought as to the 
relative value of train control at distant and stop signals. 
One, perhaps the older, school considers that the provision 
of control at distant signals is indispensable for safety, 
that it would prevent nineteen-twentieths of the accidents, 
and that control at stop signals is of quite minor impor- 
tance. The other school regards control at stop signals 
as of first importance and control at distant signals as of 
secondary value. 

The main points in the evidence may be briefly sum- 
marised as follows :— 

(a) In respect of stop signals, the weight of evidence 
was in favour of control by means of a full brake applica- 
tion when “danger” was indicated, but against any 
audible indication. 

(b) In respect of distant signals, a partial brake applica- 
tion combined with an audible indication was favoured 
by the majority for the “ warning ” position. 

(ce) There was unanimity against the utility of visual 
cab signalling, with which general opinion the Committee 
concur. 

The Committee is in no doubt respecting the relatively 
higher value of control at stop than at distant signals. 
Further information obtained from a critical analysis 
of accidents confirms this view. In the 56 cases in which it 
is considered that beneficial results might have been 
expected from a system of automatic “localised ” train 
control, it is shown : 

(i) That control at the distant signal would in the 
circumstances have been necessary as a preventive 
measure in 7 instances. 

(ii) That control at either a distant or stop signal 
would have proved effective in 18 instances. 

iii) That contro! at a stop signal, either home, starting 
or advance, would have been necessary in 31 instances. 

The Committee therefore finally agreed that in general, 
and especially in areas liable to bad atmospheric conditions, 
sufficient provision for safety against preventable train 
accident due to failures of enginemen cannot, in the 
existing conditions, he made without recourse to train 
control at distant signals also. 

1. There are three alternative methods of train control 
at distant signals :— 

(i) The first and simplest, which provides “ location ” 
effect, is to provide a track appliance fixed in character 
which shall give one and the same effect on locomotives 
whenever the distant signal is approached, irrespective of 
its position. Advocates of this method were practically 
unanimous that a brake application and audible signal 
should be combined for the desired effect. » 
As to the second, we need not auote what the report 
says, except that it is observed that if the track apparatus 
for the second method is movable fh character there is 
the difficulty of operation, the greater liability to damage, 
and the necessity for detecting such damage, since a 
failure will be in the direction of danger. The Committee, 
having in view devices which have been brought to its 
notice, is not prepared to recommend the use of movable 
or partly fixed and partly movable apparatus for train 
contro! at distant signals. 

The third method, advocated by a large majority— 
15 to 8—of the witnesses examined, provides train control 
in the direction of two separate effects for the “ warning ” 
and “ clear” positions respectively. The “ clear” effect 
to be an audible signal distinctive from that given for the 
“* warning ” effect, but with no brake application. 
Regarded purely from the point of view of necessary 
additional security to supplement train stop control at 
stop signals, the first—‘ location ’—method, which is 
also the cheapest, might, in the opinion of the Committee, 
prove adequate. But train control at distant signals 








should be considered in relation to manual fog signalling, 
The questions that arise are :—Will contro] prove an 
acceptable substitute for fog signalling ; and, if so, what 
effects must train contro! produce to prove acceptable ? 

On the first point, though some of the witnesses expressed 
doubt, the answer was in the affirmative by a large majority 
of both officers and men, On the second point, it is clear, 
at all events in areas subject to fog, that train control 
| must produce effect, on all occasions when the train passes 
distant signals ; otherwise one of their functions, #.¢., to 
give geographical information to enginemen of their 
whereabouts, will only be performed when these signals 
are passed in the “ warning "’ position. With this minimum 
requirement both the first. and last methods comply, but 
the second does not. 

As a general rule the Committee considers that train 
control at distant signals, in order adequately to meet fox. 
signalling requirements, should provide distinctive effects 
for both “ clear” and “ warning” positions. Over large 
and well-defined districts, however, where there is no 
liability to fog, the “ location"? method, whereby the 
“warning ” indication only is given on approaching all 
equipped distant signals, whatever their position—by 
“position” the Committee means, in this connection, 
what we would prefer to term “‘ condition *—may prove 
sufficient. 

The Committee holds that a primé facie case exists for 
automatic control upon British railways, as the only means 
for obtaining greater security against the class of train 
accident which in general results from failure on the part 
of enginemen. 

It considers that the method of automatic train control 
most likely to suit existing conditions upon British railways 
should supplement rather than replace existing block tele- 
graph and signalling systems, and comprise :— 

(a) Automatic train stop, located at or near selected 
stop signals, which shall, in the event of a train passing 
such signals when they indicate, or should indicate, 
‘“* danger,” bring the train to a standstill. 

(b) Automatic warning control at unworked distant 
signals, also at worked distant signals whenever these are 
passed in the “warning” position, and at such other 
places where danger from too high a speed may be 
anticipated. 

In addition to the above, which the Committee regards 
as the minimum necessary to obtain adequate security 
against train accident, it is held that the selected system of 
control should be capable of producing a distinctive 
audible effect for the “clear” position of worked distant 
signals, in order to meet conditions of fog signalling. 

The report proceeds to set out twelve requisites. Of 
these the most interesting are :—That the brake applica- 
tion for either the “ warning” or “ danger” effect shall 
be capable of release by the driver, but that the action for 
releasing the “ danger” indication shall be entirely dis- 
tinctive in character from that required for the release of 
the “ warning ” indication. The “ clear” effect shall be 
produced only when this condition is indicated both by 
the signal concerned and by the position in the locking 
frame of the corresponding signal lever; and in the case 
of automatic or semi-automatic signalling also by the 
condition of the corresponding track controls. The 
apparatus to be such that it will be operative when th‘ 
locomotive is running in forward or backward gear, 
without involving any action additional to that normally 
necessary for reversing the direction of travel of the 
locomotive. 

Having regard to the security afforded by single line 
token working, with interlocking of signals and relative 
tokens, and to the small number of accidents upon single 
lines, the Committee is of opinion that a case for the 
adoption of automatic train control upon single lines so 
worked and protected has not been established, although 
there may be a few special cases where eventually control 
may be found desirable. Tt considers also that lines used 
purely for goods or mineral traffic do not, as a general rule, 
call for the adoption of automatic train control. 

The estimated cost is :—Control at stop signals: first 
cost, £1,295,000: annual charges for maintenance and 
renewals, £105,750. Control at distant signals: first cost, 
£3,365,000 ; annual charges for maintenance and renewals, 
£301,250. Total: first cost, £4,660,000; annual charges, 
£407,000. About £100,000 a year may be deducted from 
the latter for savings in fog-signalling expenses. Added 
to this there will be a large reduction in the large sums now 
paid for personal injuries and for the replacement and 
repair of rolling stock destroyed or damaged in accidents. 

In a résumé of the conclusions there are included the 
following two important paragraphs :— 

If, therefore, owing to financial considerations the com- 
plete scheme cannot at present be entertained, the Com- 
mittee considers that the preliminary step should be the 
introduction of control at selected stop signals. It points 
out, however, that such a partial system would be of com- 
paratively little benefit in places where exemptions from 
general rules 3 and 4 of the regulations for train signalling 
by block telegraph are permitted, and where the necessity 
for the “ warning arrangement” cannot be obviated by 
the provision of outer home signals. 

It recommends the immediate formation by the railway 
companies of a committee of experts to determine and 
standardise track and locomotive apparatus, having regard 
to differences in structural and loading gauges, and the 
position of conductor rails on electrified railways. 

The report closes with an expression of thanks to the 
railway companies for assistance in various ways and of 
appreciation for the services rendered by Mr. C. Tilden 
Smith, the secretary to the Committee. 


Accorpine to the latest report of Mr. A. Adams, 
Commercial Secretary, H.B.M. Legation, Bucharest, one 
of the causes which hindered production in the oilfields 
of Roumania was the failure of the Society “ Electrica ” 
of Campina to provide electric current sufficient to enable 
the working of the wells, as well as boring operations, to be 
continued without interruption. Some of the oil com- 
panies have installed gas and steam engines for these 
operations and are thus independent of the electric supply. 
Another cause militating against development in the 
industry is the delay on the part of the railroad adminis- 
tration in paying.for the petroleum products supplied 
to it. 
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Railway Matters. 


TEN express passenger and ten express goods locomo- 
tives are to be built at Crewe, and some of the shops that 
have been working four days a week are now working 
five. The boilers are being made at Horwich. 


REFERENCE wes made herein on May 12th to the new 
lines of the Great Western Railway Company in the Swan- 
sea district. It is now announced that tenders for the 
construction of the Clydach and Pontardawe Railway— 
three miles long— have been invited. 

Tue Canals (Continuance of Charging Powers) Bill, 
referred to in this column of our issue of June 2nd, has been 
read a third time in the House of Commons, after an 
amendment had been agreed to that the increased charging 
powers shall remain until February, 1925. 

Tue cost of living having dropped at least 10 points 
since March, a reduction of 2s. per week under the sliding 
scale and of 2s. from the extra pay given in June, 1920, 


will be made from July Ist in the wages of those railway” 


men whose rates have not yet reached the minimum. 


CoIncIDENT with the issue of the Automatic Train 
Control Committee’s report comes an advice from Wash- 
ington that the Inter-State Commerce Commission has 
confirmed its order to forty-nine railway companies to 
instal automatic train control devices on certain specified 
divisions before January, 1925. 


Tue Great Indian Peninsula Railway is establishing a 
transportation department. This, we assume, is an operat- 
ing department wherein the movement of traffic is separated 
from the commercial side. It is said that the new depart- 
ment will obviate friction in many directions, traffic will 
be expedited, and a better use made of the rolling stock. 


SPEAKING in Manchester last week, Sir Edwin Stockton, 
a director of the London and North-Western Railway, 
who was the chairman of the Manchester Chamber of 
Commerce, said that a substantial and early reduction in 
railway rates was the desire of the railway managers. Those 
people who were crying out for a change were pushing at 
an open door. 


Tue shocking accident on June 16th at Swansea, when 
a Great Western engine ran into a motor lorry, killing 
six men riding therein, was apparently caused by the youth 
in charge of the crossing going off duty before he was 
relieved. A verdict of ‘“* Accidental death * was returned. 
The crossing is on private property, and not on the Great 
Western Railway. 

Tse chairman of the Great Indian Peninsula Railway, 
speaking at the half-yearly meeting on June 23rd, said 
that he was hoping that the Government would make a 


decision shortly as to electrification, and if the decision | 


were favourable the company would get to work as rapidly 
as possible on the new branch to Bombay Harbour. 
Owing to the gradients that line would be difficult and 
expensive to work by steam. The electrification of the 
Bombay suburban lines is an absolute necessity if the 
development scheme of the Bombay Government is to be 
a success. 


A coop deal of discussion is going on in the Press as to 


names for the four groups of railways. The London | 


correspondent of the Manchester Guardian has pointed out 
that “even a simple alteration in the initial letters sewn 
upon uniforms and caps may entail many thousands a 
year, quite apart from alterations to locomotives and 
rolling stock, stations, cartage, publications, stationery, 
&c., which no doubt will be carried out gradually ; it is 
not, therefore, a matter of sentiment or of logical fitness, 
although these naturally enter into it, so much as a 
severely practical business problem.” 

Tue quarterly returns of railway accidents are now 
appearing in their accustomed blue-book form, but not 
as ‘“‘“Command Papers."’ Those for the three months 
ended September 30th last have recently been issued. 
They are the reports on the Wapping, Dawlish; Southport, 
Drem, Selby, Newcastle, Hilda Junction and Leycett 
accidents, and their appearance has evidently been 
delayed by the late period—-in April last—-at which the 
last-named was issued. The assistant inspecting and sub- 
inspecting officers’ reports are again being printed, and 
appear with the accident reports. There are, however, 
no quarterly returns of accidents, 


In this column of our issue of April 28th, we said that 
route-indicating signals had one disadvantage—they did 
not tell platelayers, shunters and others working behind 
them for what road the signal was lowered, and whether, 
therefore, they were in danger. Splitting signals without 
route indicators can be watched by these men, and as long 
as the arm leading to the line on which they are working 
is at ‘‘ danger "’ they feel safe. A route indicator made by 
Siemens Brothers and Co., Limited, and fixed to the in- 
coming signals for the up relief line at King’s Cross, Great 
Northern Railway, has a new feature which meets this 
objection, as it gives an indication to the rear as well as 
to the front of the signal. It is worked electrically and 
can give up to twelve indications. 


In this column of our issue of November 29th, 1920, we 


mentioned that the Great Western Co y was im- 
proving the access to Penzance Station, and icularly 
the viaduct over the sandy beach between Ponsandane 


and Chyandour. This work has now been completed, 
and from an article in the Great Western Railway Magazine 
for June we gather the following details :—The viaduct 
was opened in 1852, and consisted of fifty-one spans, 
averaging 19ft. in length, and with a clear width of 12ft. 6in. 
at rail level. It was always an obstacle to the develop- 
ment of through traffic to and from Penzance station, as it 
would not carry the modern locomotive, and engines had 
to be changed at Marazion. The viaduct has been rebuilt, 
and now carries a double line of railway. For this work 
two temporary sidings were laid direct on the beach, 
which, being exposed to tide and storm, were protected 
by barriers of granite blocks, and as they were submerged 
by every tide, were weighted by the same material when 
high tides prevailed. The widening is on the north, or 
land, side of the former viaduct, and on the site of the 
latter a granite-faced embankment has been constructed, 





which is surmounted by a parapet raised to a height of 
3ft. above rail level. 





Notes and Memoranda. 





A RECENT experiment at Liverpool for disinfecting 
wool will, if successful, reduce the cost of sterilising from 
1.5d. per pound to 0.25d. The new method employs a 
combination of the ultra-violet and X-rays, and may be 
| used on baled wool. 


Some pictures in the Engineering News Record show a 
reinforced concrete bridge, having two arched spans of 
60ft. each, of which the central pier settled 10in. during 
a flood of 1916. The bridge is still in service, carrying a 
heavy road traffic, although no repairs have been effected. 


In concluding a paper, read before the Mining Institute 
of Scotland, Mr. J. Wilson said that a great amount of 
time and research had been spent in determining the 
efficiencies of power, pumping, and ventilating installa- 
tions, and there is little doubt that more attention ought 
to be paid in investigating the efficiency of one of the 
most important (if not the most important) installations 
of a mine, namely, the haulage. 


AccorDING to the Electrician, a successful experiment in 
wireless communication between the earth’s surface and 
places in coal mines was recently made by a party of 
geologists and scientists in the Blue John Mine, Castleton. 
A receiving set was taken into the cave known as the Lord 
Mulgrave’s Dining Room, about 280ft. from the entrance, 
and a quarter of a mile in any direction from the open. 
Here a 50ft. aerial was suspended across the cave, and 
with a small apparatus signals were received clearly from 
Poldu, in Cornwall, from a station near Berlin, and from 
other high-power transmitting centres. 


A NEw machine, which is claimed to be a great advance 
upon anything that has so far been devised for mowing 
has been introduced by Tyzack, Sons and Turner, Limited, 
of Sheffield. The machine, it is reported, consists of two 
sickle blades, and the cutting is done by two sharp edges 
coming together. The knives are said to be practically 
| self-sharpening. Perhaps the most important advantages 
claimed for the machine, however, are that it will cut 
cleaner and closer to the ground than the ordinary mower, 
and will remove “ fog,” or dead grass, which the average 
machine will not touch. If desired, the double-sickle 
blades can be attached to any mower, binder or reaper. 


A wnovet device, known as the Gerrard wire-tying 
system, for strapping chests is being introduced into the 
East, and a demonstration, given recently in Ceylon, has 
proved that it has many advantages over hooping. The 
essential feature of the device is the use of special ductile 
wire, which is strained at a high tension round the package, 
tied into a knot, and cut by a special machine. The knot 
cannot be untied, and no nails are used. The machine is 
quite smal]. The system is already well established in 
the Federated Malay States and Java; it is in general 
use among the biggest shippers in America, and also among 
| large British firms. The cost is estimated to be slightly 
| higher than that of hooping, but the extra security of the 
package should more than compensate for this. 








In a paper read before the Institution of Gas Engineers 

last week, Dr. Charles Carpenter, of the South Metropolitan 
Gas Company, pleaded for a wider appreciation of the 
importance of standardisation in the gas industry. The 
| collective gas industry, he said, had never formulated 
| ctondaeds with which the makers of fittings, burners, 
glassware, and mantles should be expected to conform, 
and the large number of unsatisfactory articles and 
appliances which were on the market to-day formed a 
| serious menace to the stability of gas undertakings. 
The success of the electric light undertakings was bound 
up with standard lamps and fittings, and the gas engi- 
neering profession must take its due share in perfecting 
the uses of gas and widely spreading the knowledge of 
them. 


COoKE-OVEN gas was turned on recently from the Mari- 
time coke ovens of the Great Western Colliery Company 
to the Treforest gasworks of the Pontypridd Urban District 
Council. The coke ovens (a battery of thirty-two) are 
2 miles from the gasworks, and the gas is conveyed by a 
4in. high-pressure welded steel main. By the adoption 
of high pressure, a saving of £7000 was effected. The 
cost of installing compressors was borne by the Colliery 
Company. Two Ingersoll-Rand compressors are installed 
at the coke ovens, an anti-fluctuator, set to 3in. pressure, 
being fixed on the inlet to the compressors. At the coke- 
oven end of the high-pressure main two governors capable 
of giving an inlet pressure of 5 lb. to 100 Ib. are installed, 
and at the gasworks two duplex sensitive governors are 
provided with a range of 30 lb. down to lin. pressure. 


Some interesting old pumps have just been superseded 
by modern plant in British Columbia. The old sets, 
which were capable of handling 13,000 gallons per minute 
against a head of about 9ft., and were used for reclama- 
tion work in the Lower Fraser River valley, were, according 
to the Contract Record, designed by @ man named Menge, 
and put into service some twenty-seven years ago. They 
were constructed largely of wood, and were really a type 
of centrifugal pump with a cast iron impeller and vertical 
shaft enclosed in a square wooden casing, with boxing, 
wooden guide planks and ports placed so as to allow 
the water to enter both from above and below the impeller. 
With this type of pump it would, of course, not be feasible 
to attach a suction pipe. The two new units are of the 
Rees-Roturbo type, and can each discharge 23,000 gallons 
per minute against a head of 10ft. 


AccorDiInG to The Times Engineering Supplement, there 
is in Europe only one example of a sub-station with a 
completely developed automatic mechanism. This is 
used on the tramway between Basle and Lorrach. The 
equipment consists of a single 250-kilowatt rotary con- 
verter which transforms three-phase current at 6300 volts 
to direct current at 600 volts. The necessary operations 
for starting and stopping are effected by a combination of 
relays, contact appliances and electrical remote control 
devices on the different switches. The electrical mecha- 
nisms that control the switches are positively connected 
with each other, and are divided into a connecting system 
and a disconnecting system, each of these systems being 
again divided into several groups. The connections are 
such that on starting or stopping work the switches always | 
come into connection in the sequence required. 





Miscellanea. 





Ir is the intention of the Canadian Government to send 
an exhibition train through France this year. Both agri- 
cultural and industrial exhibits will be shown, and it is 
expected that Canadian manufacturers will aid in out- 
fitting and defraying the cost of the train. 


Tue Swiss National Council approved, on June 27th, an 
amendment to Article 41 of the Law governing hours and 
conditions of labour in factories, providing that in time 
of grave economic crisis the working week may be fixed 
at fifty-four hours. The amendment is to remain valid 
for three years. 


Tue fifth Swedish National Fair will be held at Gothen- 
burg from July 3rd to 9th next, where products of indus- 
tries and handicrafts from the whole of Sweden will be 
represented. This Swedish Fair is the only one officially 
recognised, and as such enjoys a grant from the authorities. 
The four preceding Fairs have all been very successful, 
and there is every prospect that the forthcoming Fair will 
produce even better results. Only Swedish productions 
will be exhibited. 


Txe Council of the Royal Society of Arts attended at 
Clarence House, St. James’s, on Thursday morning, 
June 29th, at eleven o’clock, when his Royal Highness the 
Duke of Connaught and Strathearn, President of the 
Society, presented the Albert Medal of the Society for the 
present year to Sir Dugald Clerk, K.B.E., D.Sc., F.R.8., 
“in recognition of his important contributions, both 
theoretical and practical, to the development of the internal 
combustion engine.” 


Tue Havas Agency learns that the Inter-Ministerial 
Commission which was appointed to inquire into the pro- 
gramme of public works submitted by M. Le Troquer, 
Minister of Publie Works, has concluded the first part of 
its labours. The works recommended involve an expendi- 
ture of five milliard francs upon improvements on the 
Rhone, and the Dordogne, and the canals of the Sarre, the 
Meuse, and the Scheldt. These proposals will be dis- 
cussed by the forthcoming Council of Ministers. 


WE are asked by the Institute of Physics to say that 
@ great many persons who have received a copy of the 
preliminary number of the proposed Journal of Scientific 
Instruments and who may wish to support it have not 
yet filled in the form inserted in the Journal, It is hoped 
that all who intend to subscribe will inform the Institute 
without delay, so that an estimate may be formed of the 
support which may be relied upon. It will be impossible 
to issue the Journal unless sufficient support is ensured. 


A LARGELY attended meeting of Members of Parliament 
supporting the Channel Tunnel project (who number 400 
altogether) was held at the House of Commons last 
Tuesday evening, with Sir Arthur Feil, chairman of the 





Channel Tunnel Committee, presiding, to consider the 
position of the scheme. General Surtees, General Sir 
Hunter-Weston, and Colonel Freemantle supported a 
resolution in favour of urging the Government to provide 
opportunity for a debate on the subject during the present 
sittings if possible. 

A WEEK or two ago Paris was threatened with a lack of 
water owing to the hot weather and the exhaustion of the 
reserves. Now the city may lack water for a different 
reason. The employees of the Paris water company have 
for some time been negotiating with the management 
and with the competent authorities of the city of Paris, 
with regard to improved conditions for the suburban 
workers. The latter having been accorded an jncrease in 
their wages, the affair appeared settled, when the workers 
employed within the city decided to demand a similar 
increase. A resolution voted at the conclusion of 4 
meeting at which a report on the situation was read by 
the secretary-general of the union, declared that if the 
city workers did not receive satisfaction, a general strike 
would be ordered. 


SPrakrno at the meeting of the Johannesburg Chamber 
of Mines on June 26th, the Acting President, Sir Evelyn 
Wallers, dwelt on the improved economic basis which had 
followed the recent upheaval, the most important factor 
of which, he said, was the re-establishment of managerial 
control. He declared that there was no intention of 
adopting an unreasonable attitude towards the employees, 
but the mine managers must be masters in their own house. 
The reduction of working costs had now become possible, 
and there was a promise of a return to the pre-war figure 
of 17s. per ton at no distant future. Such a reduction 
would bring within payable limits 228 million more tons 
of ore for the present producing companies and 300 million 
tons more in other areas. One step was still necessary to 
place the industry on a permanent sound basis. That was 
the removal of the embargo on tropical natives. Inci- 
dentally, Sir Evelyn Wallers pointed out that the mining 
industry would have to pay practically the whole of the 
tax on employers of labour, notice of which was recently 
given by the Administrator. 

ANoTHER project for extremely long-distance radio 
communication has been undertaken by the Radio 
Corporation of America for connecting New York with the 
Argentine, a distance of 4500 miles. The recently opened 
Radio Corporation station near Port Jefferson, Long 
Island, will form the New York terminal for this service, 
and will also communicate with points in Europe. This 
station, when fully completed, will probably be the most 
powerful in the world. te will be in reality twelve stations 
in one. The twelve antenne radiating from the central 
power-house like spokes of a wheel are each suspended 
on #ix towers 410ft. high, carrying spreaders 150ft. long 
for the support of the sixteen wires of the antenna. The 
distance between the towers is 1250ft., making each of the 
antennsz about 1.5 miles long, and the total area covered 
by the system nearly 10 square miles. It is stated that 
there will be ten 200-kilowatt Alexanderson high- 
frequency alternators to supply the antenna currents. 
It is intended to use the different antennsw for separate 
services when transmitting conditions are favourable, but 
when required all can be thrown in parallel so that the 





power of 2000 kilowatts and an antenna current of 2000 
or 3000 ampéres will be available. At present two 
of the antenna units with their two alternators are in 
service. 
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Automatic Train Control. 


THERE are certain features about the report of 
the Automatic Train Control Committee which we 
cannot but admire. Contrary to what has been 
done in the United States, where every conceivable 
obstacle and condition has been sought and 
remedies provided—or asked for—to meet them, 
Colonel Pringle’s Committee evidently aimed at 
simplicity and the minimum requisites. What is 
know n as continuous control—which, as the report 

says, “can be made to cover practically every 
risk which automatic train control can be expected 
to safeguard,”—might, on that ground, have been 
recommended ; but since it requires the use of 
comparatively delicate locomotive apparatus, the 
Committee decided against it. Again, control by 
induction has advantages consequent upon the 
avoidance of any physical contact between track 
and locomotive apparatus ; but since it necessitates 
the use of somewhat complex electrical arrange- 
ments, entails a considerable addition to the skilled 
maintenance staff, is likely to be more expensive, 
both in first cost and upkeep, than the contact type, 
and presents difficulty in arranging for the produc- 
tion of more than two distinctive effects, the Com- 
mittee does not recommend its adoption. Finally, 
speed control and the use of time limit relays are 
considered quite unnecessary, nor is it thought 
requisite to provide control to guard against derail- 
ments due to unsuitable speed over sharp curves 
and to avoid buffer-stop collisions. All these 
superlative systems are eliminated, and what is 
recommended is some form of contact at the distant 
signal which will give one kind of audible signal 
when the distant is “on ’’ and another kind when 
it is “ off,” together with an unmistakable brake 
application when that signal is ‘on ’’ and no brake 
application when it is “ off.” At stop signals the 
control is to be of a simpler and less expensive 
character, the track element preferably being of the 
mechanical movable trip type, which, when at 
“* danger,” shall give a full application of the brake. 
Visual cab signals are considered unnecessary. 
The Committee appreciates the necessity for 
standard track and engine equipment so that loco- 
motives can be controlled when running on their 
own or on “ foreign’’ railways, and suggests that the 
companies should appoint a committee of experts to 
determine standard apparatus. In the appendices 
are given details as to how the estimated cost of 
£4,660,000 for the installations and £407,000 a 
year for upkeep is arrived at. 

When, however, we come to the crux of the 
question, as summed up in paragraphs (I.) (II.) 
of the résumé of conclusions on page 25, we do not 
find ourselves in accord with the opinions of the 
Committee. To the broad principle of automatic 
train control as a remedy against drivers passing 








” 


signals at ‘‘ danger” we raise no objection; in 
fact, we have ourselves advocated it for years ; but 
we do not think it can be said that, with our present 
accident record, “a case for the installation of 
control on British railways has been made out.’ 

Yet since, as Sir Sam Fay observed at the Institute 
of Transport Congress, it may happen that the 
cycle of accidents due to drivers passing signals 
returns, let us grant that it would be well to guard 
against such a possibility. Furthermore, we are 
ready to concede that fog conditions, bigger boilers, 
heavier trains, higher speeds, &c., call for some- 
thing to mitigate the greater present-day respon- 
sibilities of drivers; but, allowing for all these 
things, there is, we submit, no necessity to go even 
as far as the Committee recommends. Neither can 
we agree with the Committee that control at stop 
signals is superior to control at distant signals, 
and we find little justification for the statement 
that “The prac ticability of appliances of this 
character has now been proved beyond dispute by 
extended trial and actual operation covering long 
periods, both in this country and abroad.” We 
venture to ask ““ Where?” There has been little 
experience in this country, and not much more in 
the United States, of automatically pulling up 
trains at stop signals on steam railways. Of the only 
a in general use here—on the Great Western, 
North-Eastern and Great Central—only the last- 
named employs control at the stop signals, and the 
experience on it has been gained with twenty 
locomotives over 42 route miles during seven years. 
Can that be described as “extended trial’ 

Agreed that there is control at the stop signals on 
electrically operated railways. But has it furnished 
positive knowledge as to what would be the effect 
of a full application of the brake on a heavy 
passenger train travelling at speed or upon a long 
goods train of unbraked wagons? We confess to 
belong to what the report says is perhaps the older 
school of thought, and to share the view “ held 
very strongly by some of its advocates ” that, if 
observation by enginemen of distant signals can be 


secured, security would result in  nineteen- 
twentieths of the accidents. The distant signal has 
always been recognised as the most important 


signal ; it is the index to the situation. Control at 
distant signals has, unlike control at stop signals, 
“been proved beyond dispute by extended trial 
and actual operation’’—the Great Western has used 
it for sixteen years and it is now employed on 200 
miles with one hundred engines fitted ; the North- 
Eastern has had it for fifteen years and it is now em- 
plnyed on the whole line between York and New- 
castle, with some sections of four lines of way, and 
is fitted to 75 per cent. of that company’s engines. 
Control at the distant signal would ensure to a dri- 
ver, were the signal at “‘ clear,” an audible intimation 
of that fact, anda, if it were “ on,”’ an audible signal 
of a different character, as well as a service applica- 
tion of his brake, which he could then, did he so 
wish, release. Another important factor is that, 
whilst the apparatus at the distant signal is used 
for every train, that at stop signals would come into 
action only on the very rare occasions when a 
driver overran a signal. Could we rely on such 
emergency apparatus being in order when the 
emergency arose ? But even whilst we admit that 
control at the “distant ’’ would be useful, we 
cannot find sufficient cause to justify the expendi- 
ture of the three and three-quarter millions it is 
estimated it would cost. 


It is only by following the common fallacy of 
concentrating attention on defects and overlooking 
merits that any radical departure from the British 
system of railway signalling, for general purposes, 
can be found essential. The train accident record 
of this country, as we have shown over and over 
again, is admirable, and it may well be asked if 
any modification of it is likely to produce an actual 
improvement. In no human affairs can we hope 
to reach an efficiency of one hundred per cent., 
and there is no manner of doubt that some acci- 
dents in some way or another will continue to 
occur even if the recommendation of the Com- 
mittee be adopted. The Committee, in an inquiry 
extending over the past ten years, could only find 
a total number of seventy-one cases, investigated 
by Government, which could have been “ pre- 
vented or beneficially affected by some form of 
train control.’ A little more than seven cases 
per year does not appear to give much scope for 
improvement. The Committee indeed raises the 
seven up to one hundred in which automatic train 
control would have had a preventative effect. But 
the bulk of these accidents would be on goods 
lines and of minor importance and to material 
only, and it is questionable indeed if it would be 
worth while spending nearly five millions of capital 
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and over £400,000 per year in upkeep to prevent 
them. On the whole, therefore, the report leaves 
us cold. No crying necessity for automatic control 
has been proved, and in the circumstances we 
suggest that the right course is to leave the com- 
panies free to act in that way which seems to them 
best and wisest. Where control is really needed they 
will apply it themselves—as on crowded electric 
railways—where it is not needed they will omit it. 
In that way safety will be secured just as well and 
more economically than by compulsory adoption. 


Pioneer Electrical Engineering. 


Now that the “ Proceedings ” of the Institution 
of Electrical Engineers’ commemoration meetings 
have been published, those who are interested in 
the history of electrical engineering have at their 
disposal an excellent collection of reminiscences 
appertaining to the achievements and misfortunes 
of the early pioneers. Any attempt to cover the 
work of fifty years in the course of a few meetings, 
extending over a period of three days, must neces- 
sarily result in a record which is far from complete ; 
but the 120-page volume of the ‘ Proceedings ”’ 
which has just reached us is, nevertheless, quite an 
interesting and instructive publication, and much 
credit is due to Mr. J. 8. Highfield, the president 
of the Institution, for suggesting that these com- 
memoration meetings should be held. One thing 
which can scarcely fail to impress those who read 
the speeches which were delivered on that occasion 
is that, although electrical engineering is now pro- 
gressing rapidly in practically all civilised parts of 
the world, the credit for the early work which has 
led to all modern achievements belongs very largely 
to British scientists and engineers. After the 
remarkable discoveries of Fgraday, which were 
dealt with so admirably by Dr. Fleming in his 
lecture delivered at the opening meeting, subse- 
quent progress was dependent in no small measure 
upon the ingenuity and perseverance of engineers 
in this country, where in the early ‘eighties elec- 
trical engineering was more advanced than any- 
where else. The construction of the Deptford 
station was an achievement which is worthy of far 
more general recognition than it has received, for 
it is well known that it was the first really high- 
tension station in the world. It has been said, and 
perhaps rightly, that the Deptford station was 
twenty years before its time ; but to-day everyone 
agrees that the only way to distribute electricity 
over wide areas is by means of the high-tension 
system which Dr. Ferranti adopted thirty-five 
years ago. There is no doubt that Mr. Partridge 
was right whert he said in the course of his remarks 
at the meeting held on Thursday, February 23rd, 
that, considering the extraordinary pioneering 
work carried out and the large sums of money 
spent, it seems a great hardship that this country 
as a whole should not have benefited more as a 
result of that work. During the time all the trouble 
was being experienced at Deptford other countries 
looked on, but as soon as they saw the advantages 
of the high-tension system they were not slow to 
adopt it. 

Still, looking back on the early days and the odd 
electrical installations that were then in existence, 
it is doubtful if electrical engineers were less happy 
and contented than they are at the present time. 
Compared with the old generating stations, with 
their massive engines and rope-driven generators, 
the modern station is a tame and uninteresting 
place, in which there is little chance of getting 
much excitement. As Mr. Chattock remarked in 
relating his experiences, the life of a shift engineer 
at the present time must be a humdrum experience 
compared with what it used to be in the pioneering 
days. The elements of risk and excitement have 
to a large extent disappeared from electrical engi- 
neering, although the scope and opportunities for 
young engineers have been vastly increased by the 
new uses to which electricity has been put. Within 
the time the Institution of Electrical Engineers 
has been in existence the industry has made extra- 
ordinary strides, and what the next fifty years will 
bring forth no one can prophesy. On past history 
electrical engineers, and especially those in this 
country, can say a great deal, but in connection 
with future developments speculations are very 
liable to fall a long way short of actualities. Who 
would have imagined, say, ten or fifteen years back, 
that wireless telephony would have been placed at 
the disposal of the community at large or that it 
would have been possible to find the position of 
ships and aeroplanes by means of wireless direction 
finders ? Bearing the remarkable developments of 
recent years in mind and taking into consideration 


who are now engaged in the various branches of 
electrical engineering, it is difficult to visualise 
what the future holds in store. Several “speakers 
at the Institution of Electrical Engineers’ com- 
memoration meetings referred to the great ignorance 
which prevailed in the early days. When so many 
yards of bell wire were taken as a unit of resistance 
and the voltage of dynamos was gauged by the 
brilliancy of lamps, electrical knowledge was 
certainly not profuse ; but it must not be imagined 
that because modern knowledge and improve- 
ments have made these crude methods appear 
ridiculous, our existing ideas will always escape 
criticism. Our modern power stations, with their 
large high-speed turbines and all the other para- 
phernalia, will in all probability appear to future 
electrical engineers just as odd as the earliest 
stations appear to us, and just as we sometimes 
wonder why the pioneer workers did such extra- 
ordinary things, so will those who follow us marvel 
at our stupidity. 

Commemoration meetings are, of course, essen- 
tially concerned with the past and not with the 
future ; but in summing up the proceedings Mr. 
LI. B. Atkinson referred to a matter which seems to 
be creating a fair amount of interest at the present 
time. ‘It is well,” he said, “ that on this fiftieth 
anniversary of the first meeting of our Institution, 
we, and especially the present generation of electrical 
engineers, should collect and visualise a picture 
of the past, because we may be, and I believe we 
are, at the beginning of another age, a tremendous 
era, when the atom and its energy will probably 
replace all those generating appliances we have 
been looking at.””" How much importance should 
be attached to this prophecy we must leave our 
readers to decide. It may be a long time yet before 
there are any important practical developments in 
the direction which Mr. Atkinson indicated, but in 
any case it is abundantly evident that the present 
method of producing electricity falls a long way 
short of perfection, and it will be strange indeed if 
a better method is not ultimately discovered. 





Chinese Engineering Notes. 


(From our own Correspondents.) 
Peking. 


THE political troubles here reached a climax on 
April 29th, when the rival forces of Generals Chang 
Tso Lin—known as the Mukden War Lord—and 
Wu Pei Fu clashed some fifteen miles south of Peking 
and at Machang on the Tientsin-Pukow Railway. 
There was considerable fighting for five days, in 


engaged. Everything appeared to be going in favour 
of Chang Tso Lin’s forces until the night of May 3rd, 
when they utterly collapsed on all fronts, and at the 
time of writing are in full retreat towards Tientsin 
en route for Mukden. No fighting actually took place 
in the city of Peking, as the authorities took pre- 
cautionary measures by closing all the gates. These 
are still closed, and it is not possible for anyone to 
leave the city. No trains have been running on the 
Peking-Tientsin line for three days, and everything 
is completely disorganised: Business in Tientsin is 
completely at a standstill owing to the fear of looting 
by the retreating armies. So far as one can gather, 
the retreat has been carried out in a comparatively 
orderly manner, and General Chang’s forces appear 
to have saved most of their guns, ammunition and 
equipment. 

It is quite impossible to foretell the effect of General 
Wu Pei Fu’s victory. He is a man who has a very 
large following ; he has proved himself to be an able 
administrator and a good soldier, but whether he is 
capable of forming a strong Government is doubtful, 
and this is the most important thing for China at the 
moment. It requires the hand of a very strong man 
to put Peking politics in order after this little affair. 
It is a curious thing that most of the reasonably 
strong men with knowledge of Chinese politics have 
been backing Chang Tso Lin. If General Wu Pei Fu 
could and would establish a military dictatorship 
for a time things might straighten themselves out. 
Whatever the final outcome is, this little war has 
cost a great deal of money, and the Government, 
whatever form it takes, will be in a very embarrassing 
position financially. Every cent of revenue from 
the Peking-Hankow and Peking-Suiyuan Railways 
has been taken by the military people during the 
past two months, and at the moment they have not 
sufficient money to pay salaries. The Peking-Hankow 
Railway is in debt to the extent of over 30,000,000 
dols. (Chinese currency). The amount of money owing 
to the various Chinese Government railways by the 
Board of War is said to be well over 50,000,000 dols. 
Negotiations are proceeding in Peking for the 
formation of a Sino-British Industrial Bank. On the 
Chinese side the necessary capital is available, and 
it is being subscribed by Chinese business men only. 





the large body of young and highly trained men 


which it is estimated that nearly 100,000 troops were | 


of joint Chinese-foreign enterprises has proved a com. 
plete failure. It works very well so long as the par- 
ticular political party is in power, but when it is not 
one might just as well be without Chinese partners, 
The Bank scheme is one that is needed very badly in 
China to assist the manufacturer to get orders. There 
are at the present time seven Sino-foreign Industria] 
Banks operating in China, including Italian, French, 
Belgian, Japanese, American and Scandinavian, but 
no British. A special Charter is being obtained from 
the Chinese Government, and British manufacturers 
will be invited to subscribe to the capital. It is pro- 
posed to have a highly organised Industrial Intelli- 
gence Department in connection with the Bank where 
British manufacturers will be in a position to obtain 
the latest and most reliable news of forthcoming enter. 
prises. Less than £200,000 are required from tho 
British side to start this Industrial Bank, and those 
manufacturers who are looking to China for orders 
would do well to consider the scheme. 

Those of us interested in British trade in China are 
always pleased to hear of practical schemes being 
suggested by others having the same object in view. 
Documents relating to the formation of ‘* The Sino- 
British Trade Association’’ have been received in 
China, but the scheme as set forth does not so far 
meet with much enthusiasm. It is said that the 
objects of the Association are “‘ To assist in England 
Chinese-owned business houses carrying on business 
in any part of the Republic of China, the British 
Crown Colonies of Hong Kong and the Straits Settle- 
ments and the Federated Malay States. To intro- 
duce Chinese merchants to British buyers, and 
generally to promote trade between Great Britain 
and the Republic of China’’ by attention to legisla- 
tion, by the establishment of trade reference libraries, 
by the holding of exhibitions, and so on. [t will also, 
I gather, act as a financial house. 


Conversazione of the Institution of 
Civil Engineers. 


On Tuesday last the Institution of Civil Engineers 
held a conversazione in its home in Great George 
street, Westminster. The very large gathering of 
members and guests were received by the President 

Mr. W. B. Worthington—and Mrs. Worthington 
in the Grand Hall. 

In addition to an extensive musical programme 





| provided by a band of the Royal Artillery—in the 


| Entrance Hall—and Madame 


Edna Thornton and 
the Gresham Singers—in the Lecture Theatre—there 
was an exhibition in the Library of interesting 
scientific objects and apparatus. The different 
departments of the National Physical Laboratory) 
were well to the fore. There were the thermal con 
ductivity apparatus of Drs. Kaye and Griffiths ; 
demonstration of fluorescence under ultra-violet rays 
by the same investigators; an electrically driven 
gyroscope ; photo-micrographs illustrating the micro- 
structures of light alloys ; a tilting level comparator ; 
a crossed-coil radio-telegraphic direction-finding appa- 
ratus for both damped and continuous waves; an 
apparatus for showing the spontaneous generation of 
heat in quenched aluminium-zince alloys ; and a large 
collection of light alloys of different composition and 
both cast and wrought. The exhibit of Sir Robert 
Hadfield, F.R.S., contained many familiar objects, 
among which were examples of British, French and 
German shrapnel helmets, and a body shield, as 
evidence of the relatively high efficiency of man- 
ganese steel as compared with other steels in bullet 
stopping ; cabinets of test and other specimens of 
steel; sets of bottles containing the various con- 
stituents of steels ; a collection of books and other 
objects of historical interest in connection with steel ; 
the original transformer made, in 1903, of low- 
hysteresis steel; machines for testing the hardness 
and toughness of steels ; and a Guillery shock-testing 
machine. Mr. W. M. Mordey gave a demonstration 
of his ingenious repulsion apparatus by which he 
successfully separates magnetic from non-magnetic 
materials, and to which we referred in connection with 
the recent conversazione of the Royal Society. Dr. 
E. H. Rayner exhibited and showed in operation his 
Rotascope, an apparatus by which “ a rotating object 
may be rendered continuously visible and yet appear 
to be at rest.” Professor S. M. Dixon had on view a 
camera specially designed for surveying work, and an 
excellently executed map made with it. The Cam- 
bridge and Paul Instrument Company, Limited, 
showed examples of the clever Collins micro-indicator 
for high-speed engines—which was also at the Royal 
Society’s soirée—and of a combined carbon dioxide and 
flue temperature indicator. A model of the sluice of 
the Aswan dam used in calibrating the discharge 
through the dam sluices was shown by Dr. H. E. Hurst 
and Mr. D. A. F. Watt. The apparatus for demon- 
strating the action of planing and milling tools which 
Professor E. G. Coker showed on behalf of the Cutting 
Tools Research Committee of the Institution of 
Mechanical Engineers attracted a considerable amount 
of attention. It was the same apparatus which was 
recently exhibited in Paris. 

Among the other exhibits which we saw were an 
apparatus for demonstrating aerofoil characteristics, 


a 
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shown by Mr. P. V. Hoare; a pneumatic drill for 
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making holes in steel up to lin. in diameter, shown by 
Mr. 8. E. Thornton ; a model train consisting of loco- 
motive and carriages, made about the year 1848, 
shown by Mr. Robert H. Read; and’‘a surveyor’s 
level and an example of the Fereday-Palmer stress 
recorder, shown by T. Cooke and Sons, Limited. 
There was also a demonstration by Dr. J. 8. Owens 
of the methods he uses in obtaining records of dust 
particles from the air. Finally, though it was by no 
means the least interesting of the exhibits, the 
‘‘ Schoop ” pistol was shown in operation by Mr. J. L. 
Hodgson. This ingenious apparatus is not new, 
having been invented by a native of Ziirich some 
time before the war, but because of the latter it has 
not hitherto come into much prominence. It is, 
virtually, a special form of blow-pipe in which a 
mixture of inflammable gases, such as oxygen and 
hydrogen, or oxygen and acetylene or coal gas, is fed 
through an annular opening, the greatest diameter of 
which is less than }in., and the width possibly */,,in. 
Air under pressure is supplied through a series of 
holes arranged in a circle round the annular gas 
opening, but quite separate from it, and, finally, a 
thin wire of the metal or alloy to be used for coating 
purposes is pushed by means of a turbine, driven by 
the compressed air, through a hole arranged centrally 
both with regard to the annular space and to the 
series of air holes. The wire fuses and is pulverised 
or broken up into an exceedingly fine spray or mist, 
which is projected on to the surface which it is desired 
to coat. In another form of the pistol the material 
to be sprayed is used in the form of powder. Any metal 
or alloy can be sprayed, and the coating, which will 
take a fine polish, can be of any desired thickness. 
Any surface, whether of metal, stone, brick, concrete, 
glass, fibre, plaster, rubber, vulcanite, wood, com- 
pressed sawdust, pasteboard, paper, papier maché, 
celluloid, can be metal-sprayed, and metal objects 
can be reproduced from moulds. 

During the evening there was an exhibition by 
Lieut.-Colonel Sir Francis Younghusband, K.C.S.I., 
K.C.1.E., of some beautiful photographs of Mount 
Everest. Captain Riall Sankey, C.B., with the aid 
of a large display of instruments, gave a lecture with 
demonstrations on “ Broadcasting,” and there were 
also wireless demonstrations in another room. For 
those who took the trouble to go and see it, the Insti- 
tution’s museum, which contains a collection of 
specimens illustrating the deterioration of structures 
exposed to sea-action, was open for the occasion. 


The Incorporated Municipal 


Electrical Association. 


THE annual conventions of the Incorporated Muni- 
cipal Electrical Association are acquiring added 
importance year by year, and that fact was empha- 
sised at the twenty-seventh convention, which took 
place at Wolverhampton, Stoke-on-Trent, and Bir- 
mingham during the week June 19th to 23rd. The 
President this year is Mr. 8. T. Allen, the chief elec- 
trical engineer to the Wolverhampton Corporation. 
The papers were but little concerned with matters of 
outstanding technical importance. Only three were 
read, and two of them dealt with administration and 
sales and only one with pure engineering, but useful 
work affecting the relations between British manu- 
facturing interests and the municipalities which place 
orders for large machinery was done. The fact is 
that in spite of all that is being said as to the effect 
upon British industry of the depreciated continental 
exchange, we are yet able to quote competitive prices 
in. this country, and particularly in the electrical 
industry, which appears to be the most, prosperous 
of our trades at the moment. That fact was demon- 
strated during a visit to the extensive works of the 
General Electric Company, at Witton, where orders 
are in hand for all parts of the world. Notwithstand- 
ing the lock-out, during which time the works were 
to all intents and purposes closed, with the exception 
of some work of a special nature done by the staff 
and apprentices, they are now in full swing again. 
It would be idle to deny that the thoughts of manu- 
facturers still turn to the pre-war days, when orders 
for large electricity generating sets went to the 
Continent with disconcerting frequency, solely on 
the question of price, it being admitted that on 
technical grounds the continental machines could 
give no points to British machines. In those days 
British manufacturers did not appear to be in such 
close harmony with the home market; but things 
have changed, and now we find a desire on the part 
of the municipal] electrical engineers to go a long way 
to ensure that the British electrical manufacturing 
industry shall be supported in a manner which will 
make it a prosperous one. On the other hand, the 
British manufacturers are fully alive to the fact that 
the best of sentiments must give way to commercial 
considerations, and that price is, and must remain, 
the dominating factor, assuming parity of quality 
and performance. 

Another aspect of the convention, as distinct from 
the purely formal business transacted, was the 
prominence given to the unfortunate results likely 
to attend any idea on the part of municipal coun- 
cillors that power companies are their natural enemies. 


petition in the electrical industry, and that the large 
municipalities—and the small ones, too, of course— 
must work harmoniously with the power companies 
which operate on their borders. This parochial 
antagonism is still found in parts, but must not he 
laid to the charge of electrical engineers, who in 
many instances display a breadth of view which 
their councils could, with advantage, imitate. The 
policy of co-operation between power companies and 
municipalities, however, is making headway, and it 
is worth noticing that many men prominent in 
municipal electrical circles as engineers years ago, and 
who have left to enter company empley or to act as 
consulting engineers, never lose the opportunity at 
the I.M.E.A. conventions, to which they are annually 
invited, to preach this doctrine. This is all to the 
good, and helps to bring those who are wholely 
engrossed in municipal work out of a possible rut 
and give them some idea of what is going on around 
them. In these directions, therefore, the I.M.E.A. 
conventions serve a purpose which a few years ago 
would have been regarded as impossible. Moreover, 
the Association is now working in the closest touch 
with the manufacturing interests through their trade 
associations, and has representatives on joint com- 
mittees which are doing good work in matters relating 
to standardisation and design, work which makes it 
all the easier for the two branches of the industry to 
discuss other matters, not the least important of 
which is prices. The need for the extension of this 
spirit of co-operation in every possible direction within 
the industry was the theme of the presidential address 
by Mr. Allen, who, almost for the first time in such 
an address, or indeed before the Association at all, 
drew attention to the influence upon our export 
trade of development and progress in the electricity 
supply industry at home. 

There is not a great deal that need be said of the 
first two papers. One was by Lieut.-Colonel W. A. 
Vignoles, D.8.0., chief electrical engineer at Grimsby 
—who is the new President—and dealt with the best 
means for extending the domestic uses of electricity. 
His conclusion is that this load could rise to enormous 
dimensions if properly encouraged. A great deal is 
expected from a heating and cooking load in the 
neighbourhood of I4d. per unit, but criticism of 
electric cooking apparatus is by no means yet silenced, 
and although the I.M.E.A. and the British Elec- 
trical Development Association have a joint com- 
mittee at work on standardisation and improvement 
of designs, there appear to be still some objections 
which are holding back that development which the 
enthusiasts have been looking for during the past few 
years. There has been, nevertheless, a considerable 
increase in the amount of power supplied for cooking 
and heating purposes, and it has been well said that 
we cannot wait for the perfect apparatus. Such a 
policy would mean never making a start at all. 
Probably the best suggestion made for a long time 
is that a number of supply authorities should join 
together and buy apparatus in bulk, and so assist 
the manufacturers to reduce price and turn out a 
reliable commercial article on standard lines. The 
Grimsby Corporation has authorised an expenditure 
of £500 for this purpose, and the suggestion is that 
a number of other supply authorities should take a 
similar action and all pool their capital and take the 
matter up with the manufacturers. 

The second paper, read at Stoke-on-Trent, was by 
Mr. E. Calvert, chief electrical engineer at Finchley, 
and dealt with a problem in the administration of 
municipal electrical undertakings which has been 
causing some perturbation for a long time. It is 
the alleged encroachment of borough accountants and 
treasurers upon the domain of the municipal electrical 
engineer in regard to the financial management of 
their undertakings. The matter, however, is one 
upon which there is considerable difference of opinion, 
and the obvious way out of the difficulty is co-opera- 
tion, which seems to be practised in many parts of 
the country. 

The third and final paper was by Mr. R. A. Chattock, 
chief electrical engineer at Birmingham, who gave a 
comprehensive review of the various apparatus 
available for sub-station equipment. It raised again 
the question of direct current versus alternating 
current supply, the consensus of opinion being that 
alternating current offers the cheapest method of 
dealing with the supply. The cost of direct-current 
sub-station equipment, on the figures given in the 
paper, is distinctly greater than where simple static 
transformers are used, and many engineers who have 
been saddled with a direct-current distributing system 
in the centres of their towns, through their under- 
takings having been started many years ago, would 
admittedly not adopt that system now if they were 
starting afresh. Glasgow is a particular case in point, 
and although Mr. Chattock adhered to his view that 
the direct-current system offers a more reliable 
method for dealing with the centre of a town like 
Birmingham, where an interruption to the supply 
might easily be disastrous, it is not at all certain that 
he would adopt this system had he not to deal with 
an already established plant. Among the sub-station 
equipment at Birmingham is a 235-kilowatt mercury 
are rectifier, at the Harborne sub-station, supplying 
440-volt direct current from 5000-volt alternating 
current, three-phase, 25 cycles, and running in parallel 
with rotary converters and storage battery across the 





Tt has been truly said that there is no room for com- 


outers of the three-wire lighting and power distribut- 





ing network. It has been proved that for a 1500-volt 
direct-current supply this type of apparatus is more 
efficient than any type of rotary apparatus, and if 
the pressure is increased to 3000 volts, the difference 
is still more marked. The rectifier at Birmingham 
has only one cylinder, and has given every satisfac- 
tion, but certain troubles have been experienced with 
a 1500-kilowatt rectifier with three cylinders, dealing 
with 500 kilowatts each, at Glasgow. 

Some interesting points are given in the paper as 
to the construction of battery rooms. In the early 
days it was found difficult at Birmingham to provide 
and maintain an acid-proof floor. Asphalt was tried, 
but it became soft, and was not impervious to acid. 
Ultimately, a floor was developed, constructed of 
fin. of asphalt, laid on concrete, with a 2}in. hard- 
pressed blue brick tile, placed }in. apart and run in 
with hot pitch, laid on top. It was found to be quite 
impervious to any acid. Again, in roof construction 
acid-resisting paints have been found unsuitable for 
protecting ordinary steel construction. Even five 
coats of best red lead and boiled oil are not absolutely 
impervious, and the best construction is a flat con- 
crete roof with the joist work in the concrete, so that 
there is no exposed metal to be attacked. Again, 
in order to prevent annoyance to surrounding pro- 
perty from acid fumes from the battery room when 
charging, it has been found necessary to provide acid 
neutralisers, which wash the air before it is discharged 
to the outside. They consist of screens of finely 
perforated lead plates, over which water is allowed 
to trickle, and through which the air is drawn. A 
screen consisting of ten sheets of perforated lead 
plate is quite sufficient to wash all the acid out of 
the air. 

Among the matters discussed at the annual general 
meeting on Friday, June 23rd, was the question of 
the manner in which the expenses of the Electricity 
Commissioners should be met. Under the Electricity 
Supply Act of 1919, the expenses of the Commis- 
sioners are apportioned among the supply under- 
takings of the country. Few Government Depart- 
ments have met with such general approbation of any 
industry as have the Electricity Commissioners, and 
the manner in which this small body of experts is 
handling the industry is a fine testimony to the wisdom 
of having departed from the old Government policy 
of appointing Civil Servants to such posts. It is now 
possible to go to the Commissioners in the full know- 
ledge that they will thoroughly appreciate both the 
technical and administrative points of the industry, 
and deal with them broad-mindedly and with the 
complete absence of red tape. It was the apprecia- 
tion of this fact which led the meeting to turn down 
@ proposition that endeavours should be made to 
transfer the expenses of the Commissioners from the 
industry to the National Exchequer. Things are 
going so smoothly as between the Commissioners and 
the industry that the fear of a more or less unin- 
structed control by the Treasury, should the expenses 
of the Commissioners be made a national charge, 
is sufficient to induce the majority of those repre- 
senting at any rate the municipal electricity supply 
industry to prefer to pay their share directly of the 
Commissioners’ expenses. The suggestion for the 
alteration came from Edinburgh, it being stated that 
Scotland feels very strongly that these expenses 
should be a national charge. 

Another matter raised was the desirability of 
supply authorities being able to enforce the Institu- 
tion of Electrical Engineers’ Wiring Rules upon wiring 
contractors. At present, although a supply authority 
may adopt the wiring rules, they cannot compel 
wiring contractors to carry out their work according 
to them, and the Electricity Commissioners are to be 
asked to assist in the matter in some way. 








Books of Reference. 





Ir would appear that, on and off, for the last twenty- 
nine years we have expressed our appreciation of Kempe’s 
Year Book. Sometimes we wish that just for one year it 
would cease to come out, and excuse us from the annual 
task of trying to say the same thing in a different way. 
For, after all is said and done, one can only keep on repeat- 
ing that amongst engineers’ books of reference, Kempe is 
indispensable, and if one has any regret at all about it, it 
is that the volume is getting so uncommonly portly that 
fission must sooner or later take place between the parts. 
It first appeared as a modest volume which one might 
almost slip into the pocket, in 1894. The 1922, or twenty- 
ninth edition, which is published by Crosby Lockwood, 
price 30s. net, measures from cover to cover 3}in., and 
contains in all 2735 pages! We do not like reviewing 
books by “ bulk,’”’ but in the case of an annual volume of 
reference, size is in some degree an indication of real 
progress as well as of mere growth. At the same time, we 
may point out that at least a score of the articles have been 
wholly rewritten or enlarged for the present edition, and 
it is pleasant to note that in all cases the editors have been 
fortunate enough to secure the collaboration of recognised 
authorities. Amongst the principal changes, we notice that 
the article on autogenous welding has been entirely re- 
written. Professor D. Richardson is the author, and we 
may congratulate him on the skill with which he has 
covered the principal points and eluded debatable topics. 
It is the knowledge that ‘“‘ Kempe” is always up to date 
that makes it the most valuable book of reference on the 
engineers’ shelves. We can pay it no higher compliment 





than to say that it has taken the place that was once held 
by D. K. Clark’s big volume of “ Rules and Memoranda.” 
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Steam Turbines. By W. J. Goupre, D.Sc. London : 
Longmans, Green and Co. 1922. 30s. net. 


Tr is still less than twenty years ago that the lot of 
the advocate of the steam turbine, if not an unhappy 
one, was at least an uphill one. The enthusiast who 
was fortunate enough to be associated with the rotary 
engine in its early days was far too absorbed in the 
interesting and manifold problems which surrounded 
the whole subject in every direction to be depressed 
by the adverse criticism which greeted the new motor, 
or to waste time and thought over the often very 
pessimistic prophecies regarding its future. Con- 
fidence in the steam turbine was, with few exceptions, 
still lacking as late perhaps as 1905-6, even though it 
was about then that the enormously rapid world-wide 
development of the system began in earnest. The 
history of the early struggle for success between about 
1885 and 1900 has never been properly recorded— 
it is known to very few—but even after the first 
1000-kilowatt steam turbine set had been put to 
work in the latter year, there was for long enough a 
very distinct reluctance in practically every country 
to accept the turbine system gladly. It is interesting 
nowadays to look back upon this era, and to seek some 
reason why, instead of welcoming a new inven- 
tion, which in spite of its faults certainly offered 
promise of remarkable development, engineers dis- 
tinctly hesitated for a lengthy period before they 
were, often against their will, convinced of its 
merits. One reason was distrust of its high speed, 
but the most cogent one was undoubtedly the general 
lack of information of any kind regarding the very 
nature of the design. It may be said that psycho- 
logically, the Parsons turbine most certainly took the 
engineering world by surprise, and particularly marine 
engineers, for the land development abroad became 
considerable soon after the first 1000-kilowatt turbine 
was installed at Elberfeld. In both directions, land 
and marine, performance far anticipated all published 
theory, and the conservatively inclined, however 
willing to investigate the new motor, sought in vain 
amongst all the text-books of the world for any 
indications as to how to undertake the design. It is 
no exaggeration to record that to the growing circle 
of those who began to be interested in turbine develop- 
ment about 1900-01, when wide attention was drawn 
to it through the performance of the ss. King Edward 
on the Clyde, one of the most interesting aspects was 
the fact that practically nothing could be learnt 
about the subject from books. To produce a new 
design it was necessary to work from basic knowledge. 
No text or pocket-book replete with empirical data 
existed to guide the would-be designer on to the paths 
through the science of turbo-mechanics. Whatever 
claims were made by enthusiasts barely two decades 
ago on behalf of the steam turbine as regards its 
intrinsic merits, not a single one ever anticipated the 
really remarkable advance in knowledge, both of 
engineering and thermo-dynamics, which its develop- 
ment has entailed. 

In a volume containing 800 pages and embodying 
some 330 plates and diagrams, Dr. W. J. Goudie, late 
of University College, London, and now James Watt 
Professor of the Theory and Practice of Heat Engines 
at Glasgow University, has produced a treatise on 
steam turbine engineering which bears emphatic 
testimony to an aspect of the results of the introduc- 
tion of the steam turbine which has hitherto been 
insufficiently recognised. So rapid has been the 
development, that for many years past it has 
been a difficult and somewhat unsatisfactory 
matter to produce a good text-book on turbine 
machinery unless the repeated publication of further 
editions was to be faced, but there is no doubt what- 
ever that Dr. Goudie has succeeded in placing before 
his readers information regarding turbine design in 
a form that must render his book a standard work of 
reference on the subject for many years to come. Dr. 
Goudie’s work is entitled ‘‘ Steam Turbines,” and it 
deals with them only. He has avoided reference to 
correlated subjects, such as generators, condensing 
plant or propellers, all subjects needing particular 
treatment on their own account, and has steered clear 
of elaborating the interesting but hardly scientific 
information relating to the historical development of 
different types. The theory and design of the three 
or four types of steam turbine which are now almost 
universally adopted are subjects involving the treat- 
ment of a very wide number of problems, and it is 
very interesting in scanning the pages of Dr. Goudie’s 
book to realise how those enforced on designers by 
the recent trend of turbine practice have been so 
thoroughly considered. Several years have elapsed 
since the publication of Dr. Morrow’s excellent work 
on turbine design, and quite a number of new condi- 
tions have consequently been set up, both in land and 
marine practice. In the former, the consistent in- 
crease in speed of rotation for a given output has 
introduced fresh problems in rotor design ; in both, 
and particularly in marine work, the use of gearing 
has enforced wide departures from previous practice. 

Dr. Goudie’s arrangement of chapters is certainly 
excellent. The first five, containing some seventy 


odd illustrations of modern machines, are devoted to 
descriptions of the various types of turbine now being 
installed. 


Two more deal_with the properties of 








steam and energy diagrams, and another with the 
design of nozzles. Very good chapters onthe design 
of blading, on rotor design, and on mechanical reduc- 
tion gear precede others dealing with the losses and 
the calculation of efficiency and steam consumption. 
Three chapters are then devoted to the determination 
of the general proportions of steam turbines of various 
types, numerous examples being worked out in 
detail. These chapters contain some excellent in- 
formation for the use of all engaged on design work. 
The concluding chapter deals with the governing of 
various types of turbine. 

The descriptive matter in the early portion of the 
book calls for little comment. Attention has been 
paid to all prominent types, large or small, though a 
plate showing an external view of the Parsons 10,000- 
kilowatt tandem turbines at Carville Station, which 
so far hold the record for low steam consumption, 
would have been a welcome addition as an instance 
of the development of this type. The thermodynamic 
section contains much that is of interest and value. 
There is a chart of the specific heat of superheated 
steam based on Callendar’s tables, which, if compared 
with charts based on certain other researches, will 
be found to indicate slightly lower values than those 
in previous use, and at a time when the question of 
the variation of the specific heat of gases with pressure 
as well as temperature is attracting so much attention, 
the variations for H,O are significant. The use of 
nomograms or alignment charts for the calculation 
of total heat and specific volume of superheated and 
supersaturated steam is both a striking and a useful 
innovation, in that these diagrams solve the Callendar 
equations and are very readily legible for their 
required purposes. It is obvious that a considerable 
amount of laborious work has been put into their 
construction. The section on nozzle design does not 
add very much to existing information on the subject 
though the matter is fully and ably treated, for the 
reason that knowledge of the question of nozzle 
efficiency is still very incomplete. It is a difficult 
and abstruse subject, and we are reminded that the 
work of the Research Committee on Nozzles, ap- 
pointed by the Institution of Mechanical Engineers, 
is as yet incomplete and not available for publication. 
In dealing with blading, the reasons for the superi- 
ority of the stage efficiency of the reaction type 
over that of the impulse type are very clearly 
explained, and some useful information is given on 
the values of the ratio of blade speed to steam speed 
for the various types of machine, such as the single 
impulse, the velocity compounded, and the reaction 
type. We have yet to see published simultaneously 
sufficiently detailed information of the results of 
consumption tests, measurements of pressure and 
temperature along the turbine, and full data of blade 
or nozzle openings for comparative types, in order 
to enable precise values for a given case or cases to 
be calculated. And yet there is a mass of data in 
existence on the subject ! The various efficiencies for 
two-row, three-row and four-row velocity compounded 
wheels, from the point of view of diagram efficiency 
only, have been worked out, and as these ratios are 
very important, the following statement has been 
extracted :—For a normal inlet angle of 20 deg., 
the ratios of blade speed to steam speed to give 
maximum diagram efficiency for different types of 
turbine are as follows :— 

Single impul Vé 0.47 

ingle impulse. . - - - + + + + yy, =0.47 
(2 rows of moving blades = 0.235 
Velocity compound / 3 rows of moving blades = 0.156 
(4 rows of moving blades = 0.117 

Reaction .. ae ape =0.94 


The values used in practice have hitherto been 
distinctly less than the above, and for reaction tur- 
bines in particular a value exceeding 0.8 is very rare, 
even in the best land practice. The fact that the 
turbine must be designed for wide variation of load, 
coupled with the necessity of restricting dimensions 
to no small extent on account of the commercial 
considerations of size and first cost, tends to keep this 
ratio well below the maximum. 

In discussing blading design and turbine propor- 
tions, Dr. Goudie has pursued a most useful course. 
The theory and construction of the velocity diagrams 
for various types is given in great detail in one part 
of the volume, and in a later section he has worked 
out in full numerous examples of the methods of 
calculation more generally employed for both impulse 
and reaction turbines. One is inclined to challenge 
his statement that the problem of design of an axial 
flow reaction turbine is less determinate than that 
of an impulse, that it involves a considerable amount 
of assumption regarding design coefficients, and also 
trial and error calculation, and that it is therefore 
more difficult to formulate definite rules of procedure. 
This is very far from being the case in practice, par- 
ticularly in marine work, in which the blading must 
necessarily be in the nature of a compromise, owing 
to the varying blade speeds at which the turbine 
must work as the speed of the vessel alters. Dr. 
Goudie has given a very clear exposition of the deriva- 
tion of the coefficient for calculating the number of 
rows of blades in a reaction turbine. This coefficient 
is so widely used among turbine designers as the 
symbol K that its introduction as \ seems quite un- 
necessary, and a table giving typical values of K 
for various machines, together with total heat drop 





and thermal efficiency ratio obtained, should find a 
place in any standard volume on turbine design. Once 
it has been clgarly established that the basis on which 
the coefficient is founded is correct—and Dr. Goudie 
himself proves this—then the coefficient method wil! 
be found far simpler and more easy to handle than 
a more elaborate method of calculation which, after 
all, will eventually only lead to a practically identica! 
result. There is another point in these calculations 
in which Dr. Goudie is apt to mislead students. Hoe 
states that experience during the past few years has 
shown that, provided the wheels are made propor- 
tionately heavier and sufficiently stiff, mean blade 
speeds as high as 800ft. per second may be used. 
Now, a great deal of trouble has been experienced 
with speeds exceeding 700ft., and there has been a 
very distinct check to retaining these velocities in 
consequence. Standard British practice in this 
respect is now restricted to under 600ft., as it has 
been found that to secure adequate rigidity and 
strength for higher velocities, the wheels required to 
be made disproportionately heavy and costly. On 
one very necessary refinement in design Dr. Goudie 
has not touched ; that is, on the design of cylinders 
as regards their economic rating. It is, in fact, 
rather surprising that although the question of rotor 
design is very fully dealt with, that of cylinders 
receives much less or rather hardly any treatment at 
all. If separate designs were got out for each machine 
built, knowledge of merely how to calculate the blading 
proportions would go a very long way ; but for pu 
poses of economy of manufacture, the same cylinders, 
and particularly their exhaust ends, have to be utilised 
for widely varying conditions of power output and 
vacua, and blading must be calculated and the 
cylinders designed originally with this end in view. 
There is a mass of valuable information contained 
in the book, and in perusing its pages one discovers 
numerous references to points which were keenly 
debated many years ago, and which are now dealt 
with with the pen of authority. It is very satis- 
factory that the Callendar tables are now presented 
in readily usable form. Mr. H. M. Martin’s able 
investigations of gland and dummy piston leakage 
have been embodied in an alignment chart, which 
enormously simplifies the labour of calculating the 
losses from these sources. The section on critical 
speeds of rotors has been extended to cover the case 
of multiple bearings. The sample calculations for 
dimensions of reduction gearing are of special interest 
at the present time. None of this information was 
previously available in such condensed and applicable 
form. Dr. Goudie has avoided touching on a number 
of points which would only have served to swell the 
volume without adding much to the main theme, an 
which really require entirely separate explanation. 
The book is essentially a presentation of the Callendar 
data for purposes of design, coupled with an elaborate 
theoretical and practical demonstration as to why 
and how it should be applied. The principal omission 
in the volume is common to nearly all treatises on 
the steam turbine. There are very few actual figures 
given for steam consumptions under different con- 
ditions, and none at all for machines of given pro- 
portions. When the scarcity of the published data 
on this subject is contrasted with that available for 
boiler plants or for reciprocating engines or for other 
types of machinery, one is compelled to wonder how 
it is that in spite of the colossal horse-power of turbine 
machinery at work, more information regarding per- 
formance for given proportions is not available. One 
reason undoubtedly lies in the fact that the develop- 
ment has been so very rapid that both design and 
performance have been in a constant state of im- 
provement year by year between, say, 1902 and 1914, 
and that perhaps since then there has been too much 
to think about in other directions. It does seem, 
however, a pity that such an excellent volume as 
Dr. Goudie has produced could not have been amplified 
to the small extent necessary to give to his assumed 
efficiencies and blade speed ratios actual corroborative 
data from the performance of well-known machines. 
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CUPOLA FITTED WITH CHARGING 


Charging Machines for:Cupolas. 


In order to expedite the charging of cupolas as well 
as to avoid the expense of erecting a platform and hoist, 
a machine has been designed and constructed by Thwaites 


Brothers, Limited, Bradford, which possesses the advan- 
tages of simplicity and comparative low first cost, while 
necessitating no alteration in the construction of the 


cupola beyond a slight modification of the distributing 


& 


“THe Encweer” 


FIG. 2—ARRANGEMENT 


plate. Fig. 1 shows front and side views of a motor-driven 
machine and cupola complete, and Fig. 4 represents a 
dwarf cupola with a hand-operated charging machine 























MACHINE 








machine is built up of rolled steel sections, and is provided 
with rungs to serve as a ladder to give access to the top 
of the frame. The buckets are built of steel plates welded 
together, with a cast steel base. The distributing plate 
is a substantial iron casting arranged for bolting to the 
shell of the cupola. An automatic knock-off gear is pro- 
vided to prevent over-winding at the top of the frame- 
work. 

The chief features of the hoisting gear are a continuously 
running shaft which obviates the use of a reversing motor 
and controller, while in the case of belt-driven machines 


Swaims Sc 


OF GEAR FOR POWER-DRIVEN HOISTING MECHANISM 


only a single open belt is required. All the motions of 
the bucket are controlled by one lever, and the return of 
the bucket is effected by gravity under the control of a 
brake operated by the hand control lever, while if the 

















and fan. Fig. 5 is a drawing of the framework for a 
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FIG. 8-ARRANGEMENT OF HOISTING 


power-driven charging machine, showing the distributing hand lever is released, the bucket is automatically brought 


plate in the cupola, Fig. 2 shows the arrangement of the 
power hoisting mechanism, and Fig. 3 the hoisting gear 
for the hand-operated machine. The framework of the 


GEAR 





FOR HAND-OPERATED MACHINE 


to rest. 
The power-operated hoisting gear—Fig. -is of the 
twin brake type, and operates in the following manner :— 





The driving shaft A, which rotates continually in one 
direction, carries a pinion B gearing with a spur wheel C 
on the shaft D. To this shaft, which is carried in bearings 
on the two side frames E,, E,, is keyed a pinion F, which 
gears with one or more planet pinions G,, G,, which are 
carried on pins H,, H,, and gear in turn with the internal 
rack J, which carries a brake drum K. The pins H,, H, 
are carried on a brake disc M, the boss of which is provided 
with teeth gearing with the spur wheel N fastened to the 




















FIG. 4—CUPOLA WITH HAND-OPERATED CHARGING 
MACHINE 


spindle, which carries the rope drums P,, P,. When the 
hand control lever is in the mid-position the brake- 
operating shaft S is in the position shown, and allows the 
weight R to apply a load to the brake on disc M by means 
of the brake band m. In this position the brake band n 
on the drum K is free, so that under these conditions the 
disc M is held firmly and the planets G,, G, will rotate 
idly on their pins H,, H,, driving the internal rack J, 
which is free to rotate. Very little power is required 
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FIG. 5-—-FRAMEWORK FOR POWER-DRIVEN CHARGING 
MACHINE 


to overcome the friction. In this position the brake m 
will sustain a loaded bucket or arrest it if it is descending. 

To raise the bucket the hand control lever is raised, 
thereby rotating the shaft S in the direction of the arrow, 
and applying a load to the brake strap n. The shaft S 
| carries a double-armed lever T to the ends of which are 
| fixed two pins so that when the shaft 8 is rotated out 
of its central position in either direction the brake lever 
V is raised, thereby releasing the brake on the disc M. 
The upward movement of the hand control lever therefore 
applies the brake n to the drum K and simultaneously 
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releases the brake m on the disc M. The internal rack J 
is thus held, and the planets G,, G, rotate around the 
centre pinion F driving the disc M, which in turn drives 
the rope drums P,, P, through the spur wheel N. 

To lower the bucket the hand control lever is depressed, 
thus rotating the control shaft S in the opposite direction 
to that shown by the arrow in Fig. 2, thereby raising the 
weighted lever V, which releases the brake m on the disc 
M and allows the bucket to return by gravity. The brake 
strap nm on the drum K is further released by this move- 
ment of the hand control lever. To retard the descending 
bucket the hand lever is allowed to return to its mid 
position under the action of the weighted lever V acting 
on the pins in the lever T, thus applying the brake m to the 
dise M. Lubrication is supplied by a Stauffer grease 
lubricator fixed on the end of shaft D, and the whole 
gear is enclosed in a sheet iron casing fitted with hinged 
flaps to give access for inspection and repair. 

The power required to operate the hand lever never 
exceeds a few pounds, and the response is instantaneous. 
The power-driven machine is made in three sizes, with 
bucket capacities of 3} ewt., 7 cwt., and 16 cwt. respec- 
tively. 

The hand-operated charging machine designed for 
use with dwarf cupolas or cupolettes does away with the 
necessity of a staging, and enables the cupola to be charged 
and manipulated by one man. In this machine the bucket, 
which is mounted on two wheels only, is provided with 
small projections on either side, which tip the bucket on 
engagement with a series of pins fixed near the top of the 
framework. The hoisting gear is designed to give two 
speeds of lift, one for coke and the other for the iron charges. 
lt has a non-reversing crank handle and gravity return. 

The gear, which is shown in section in Fig. 3, operates in 
the following manner :—The crank handle A is keyed to 
the driving shaft B, which carries a double pinion C,, C,, 
the teeth of which mesh respectively with the teeth of 
the double planet D,, D, according to which set of gears is 
engaged. In the illustration the teeth C, are shown driving 
the teeth D,, which in turn drive D,, which gears with the 
internal rack E attached to the drum casting F carrying 
the drums F,, F, Except when lowering, the drum G, 
which carries the pin on which the planet pinions revolve, 
is held stationary by the brake H, which is applied by 
means of the weighted hand lever J shown, so that when 
the crank handle A is rotated the rope drums F, and F, 
revolve and raise the bucket. If the handle is released 
at any point the weight of the bucket tends to drive the 
handle back, but this is prevented by a ratchet K secured 
to the end of the driving shaft B by a feather key and the 
pawl M. To lower the bucket, the brake H is released by 
raising the hand lever J. 

When it is desired to raise a charge of iron, the gear 
should be changed, and this is effected by raising the 
catch N from the recess P in the shaft, drawing the shaft 
bodily forward until the teeth C, are in gear with the teeth 
on D,, and dropping the catch N into the recess P,. The 
gearing is lubricated by means of a grease lubricator R 
on the drum G, and a steel plate 8 is fixed to the internal 
rack to retain the grease in the gear-box. 








A NEW FORM OF PAVEMENT. 


A NEW form of pavement for which it is claimed that it 
is silent, dustless and more lasting than any other kind of 
pavement, has been introdu: »d by Mr. L. Wilton-Cox, of 
12, Waldegrave-park, Strawberry Hill, Twickenham. 
The invention is claimed to be applicable, amongst other 


Motor Road Roller with Attached 
Scarifier. 


Tse attached scarifier is a feature on steam rollers, 
but as far as this country is concerned, it is, we believe, 
a new departure to fit a scarifier to a motor roller, and 
the roller illustrated is, we understand, the first and only 
motor roller to be so fitted. The machine in question is 
made by Barford and Perkins, Limited, Peterborough, 
who were pioneers in the manufacture of motor rollers. 
It has been specially designed to take an attached scarifier, 
the frame being very strongly constructed to stand the 
severe stresses imposed upon it when scarifying. A not 
unusual trouble experienced with steam rollers is the 











The Persian Market for Engineering 
Products. 


WE reprint below an extract from an interesting com. 
munication which has been received in the Department of 
Overseas Trade from the Commercial Secretary to his 
Majesty’s Legation at Tehran, Major B. Temple, regarding 
the market for engineering products in Persia :- 

‘“* Than Persia, no civilised country in the world is more 
devoid of machinery and more pressingly in need of it - 
yet no country in the world has so little present hope 0} 
procuring it. The very backwardness and poverty and 
political instability which require for their amelioration 
an active policy of industrialism based upon an extensive 








straining of the boiler due to the pull of the searifier, which 
may necessitate costly repairs and the layingfup of the 
roller, possibly when it is most wanted. WThis source of 
trouble, of course, is entirely avoided in the case of a 
motor roller. 

For scarifying, it is essential to be able to exert the full 
engine power when travelling slowly. To ensure this 
condition in the present instance the roller is fitted with 
three speeds, the lowest speed of 1} miles per hour being 
that used for scarifying. The makers claim that, as the 
variations in the load on the high-speed 30-40 brake 
horse-power internal combustion engine, with which this 
roller is fitted, are corrected by the governor, the driver 
is relieved of the duty of constantly manipulating the 








things, to roads and pavements, railway carriage floors, 
stairways and steps, halis and passages, courtyards, ships’ 
decks, railway station platforms, and stables, but the form 
in which it has been brought before us is specially intended 
for paving roadways. An ordinary wood block has a 
duvetail-shaped slot cut in it from end to end in the centre 
of its length. Theslot is about °/,,in. wide at the top, or 
surface of the block, and about jin. wide at the bottom, 
and it is l}in. deep. Arranged diagonally across the width 
of the block are three similar slots parallel to and at equal 
distances from one another and at an angle of rather more 
than 30 deg. with the ends of the block. Looking down on 
the top of the block from one end, the nearest diagonal 
slot starts from the right-hand corner, while the third or | 
farthest slot ends at the left-hand corner. All the slots 
ace filled up solid to the surface of the block with some 
black bituminous substance. The foregoing is, however, 
only one of several combinations which the inventor pro- 
poses to employ, for he states that he can use combinations 
into which steel, brass, copper, aluminium and rubber, as 
well as wood and bituminous or asphaltic compounds 
may enter. 

We understand that, in addition to the claims set out 
above, that the inventor asserts that his wood pavement | 
is neither affected by excessive heat or cold, nor by per- | 
petual wet or drought ; that with it no sand need be spread 
on the roads, since horses can get a firm grip on it without, 
while motor vehicles cannot skid in the worst weather ; 
and that his pavement will last three times as long as 
any other pavement yet introduced. We gather that several 
lengths of road in various places are being laid with this 
pavement, but we have not yet had an opportunity of 
seeing it in actual service. 








WRITING in the first issue of the Roadmaker, Mr. A. 
Dryland says that the chief enemy of the concrete road 
in America is, he thinks, the temperature extremes, which 
produce important movements in the subsoil, subjecting 
the slab to great stresses to which traffic stresses are a 
flea-bite. The evidence of this is to be seen in the cracks, 
mainly transverse but often longitudinal, which detract 
from the otherwise very fine appearance of these roads. 
It is, however, only fair to say that these cracks, if kept 
filled with tar or bitumen, do not appear to lead, under 
American conditions of traffic, to any serious deterioration, 
nor do they materially affect smoothness of travel, which 
is noticeably good compared with that over bituminous 
surfaces, which are prone to become sufficiently wavy to 
set up slight oscillation. 











MOTOR ROAD ROLLER WITH ATTACHED SCARIFIER 


use of modern machinery, are the factors which" impede 
industrialism and preclude machinery. Thus the back 
wardness is such that agriculture works with implements 
of the Biblical age and is too depressed and uninstructed 
to demand better. There are, however, some exceptions 
Similarly, the arts and crafts are carried on with medieval 
tools by manual powers and processes, and these also are 
too hidebound by herditary self-complacencies to seek 
betterment. There are, however, again some exceptions. 
The poverty is such that all agricultural and industrial 
activities subsist from hand to mouth, mostly borrowing 
the seeds or the raw materials with which to make each 
new start, and repaying the loan from harvested crops or 
from manufactured goods. The political instability is such 








SCARIFIER ATTACHED TO MOTOR ROAD ROLLER 


throttle to get over hard patches in the road, and is hence 
enabled to concentrate his attention on the scarifying. 

It is now a usual practice to scarify in one direction 
only, as it is found difficult to steer the roller when pushing 
the scarifier, and many scarifiers are constructed for 
working in one direction only, notably the Price 
resilient scarifier, which is fitted to the roller under con- 
sideration. When scarifying with this particular roller 
much time is saved by the use of the top speed—4 miles 
per hour—for a quick return to the beginning of the 
patch. The top gear can be engaged direct, without 


| changing through the other gears, and the whole operation 


is controlled by one lever only. A roller of this type, 
fitted with a three-tine scarifier, is, we understand, at 
present on a six months’ demonstration tour in the North 
of England. It is a 10-ton machine. The makers inform 
us that an 8-ton model is also to be put on the market, 
and will be fitted with a two-tine Price scarifier. 


that the central Government cannot effectively control 
the outlying provinces, nor assure security to trade routes, 
nor attempt to repress the rising tide of anti-foreign un- 
reason. 

‘** But something like this has always been the vicious 
circle of economic unprogressiveness in Persia, and in 
spite of it foreign commercial enterprise has made headway. 
it will still be so. The thing is, not to be over-discouraged 
by difficulties nor over-elated by illusory prospects. The 
economic potentialities of Persia are such that some day 
when the awakening is more general this country will 
surely become a hungry market for machinery, and those 
foreign manufacturers who have quietly studied the ground 
and prepared their plans and pressed their opportunities 
in the difficult times wil! have the best chance. 

“* Applying the foregoing general observations to the 
particular purposes of the British engineering manufac- 
turer, the following further facts are to be noted :—Of 
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engineering products the most obviously and urgently 
necessary are : 
bootmaking machinery ; electrical plant, machinery and 
accessories ; grain milling machinery; hardware and 
metal smallware ; internal combustion engines; iron and 
steel works plant and equipment ; mining, quarrying and 
metallurgical plant and machinery ; motor vehicles and 
road transport; oil well plant and machinery; paper- 
making plant and machinery ; pumps; railway and tram- 
way plant and material; retrigerating and icemaking 
machinery and plant; small arms and ammunitions ; 
textile machinery ; hand tools ; woodworking machinery ; 
wire. But the first and greatest of these needs, and indeed 
a pre-requisite to them all, is railway and tramway plant. 
This spacious country, as big as France and Germany 
combined, is landlocked by its own unrailed distances, 
and cannot move in any progressive direction until it be 
given the means of mobility. It will be understood that 
the introduction of engineering products in an ancient 
country which has only a dim and distant knowledge of 
the marvels of modern mechanics must be cautious at 
first and must deal gently with the ignorance and feebleness 
of the people. Machinery must be on the smallest scale, 
on the simplest plan, and of the cheapest standard, so that 
by modest and immediately successful beginnings the idea 
may become implanted in the Persian mind that a machine 
is not a consumer of money but a producer of money. 

““My Persian mercantile friends impress upon me the 
following details :—-What would sell soonest would be 
small power generating machines (to do the work of men 
who turn handles all day); small printing presses (flat, 
not rotary); small iluminating plant; cigarette-making 
machines (I am told that more than three million cigarettes 
are smoked in Persia daily); small cotton spinning and 
wool spinning machines ; small cotton weaving and wool 
weaving machines; and small pumps for irrigation. 
Power generating machines must be portable and capable 
of developing from 1 to 4 horse-power on kerosene oil ; 
construction must be simple and the parts must be strong 
and durable. Small electric plants for generating current 
for lighting purposes, charging accumulators should be 
capable of being run on kerosene oil and of maintaining 
from 50 to 250 lamps of 20 watts. The adjustment of the 
power to the load should be automatic. Printing presses 
may be actuated by hand, foot or motor, and should be 
able to take any size of paper from visiting card to foolscap 
size. Cigarette making machines must cut the roll of 
paper, cut the tobacco, roll the cigarette and fasten it. 
Thread making or spinning machines must be hand or 
foot driven for the family factory as well as motor driven 
for the public factory. Weaving machines ure in great 
demand, especially for cloths 36in. to 42in. wide. These 
also should preferably be hand or foot driven at first. 
Power drive will come later. Agricultural machinery 
should be suitable for animal draught. Other immediate 
requirements are circular saws, lathes (hand driven), 
emery grinders, hand drills.” 


A New French Agricultural Tractor. 


We take from our esteemed French contemporary 
Le Génie Cwwil, a description of the single-wheel tractor 
designed by M. L’Hermite, which embodies principles 
entirely different from those generally used in motor 
vehicle construction. To give effective service, especially 
when working in small areas, it is essential for an agri- 
cultural tractor to be able to turn in its own length, and 
to be easily handled by a comparatively unskilled driver. 
The new tractor—illustrated above—has a single large 
driving wheel, which can turn in any direction. The 
wheel is supported in a horizontal circular frame, which 
frame also carries the draw-bar attachment for imple- 
ments. The engine is of the valveless type, and of a 
novel design, forming along with the radiator tank, wheel 
supports and auxiliaries a complete unit. The whole of 
the tractive effort is transmitted by the single driving 
wheel, which not only enables a very robust design to be 
employed, but also does away with the differential, the 
Speed -changing gear being built into the hub of the driving 
wheel. A diagrammatic plan of the tractor is shown in 
Fig. 1. In it, L is the draw-bar attachment, R the circular 


Agricultural machinery and implements ; | 


frame, M the motor, O and P the turning wheels, T the 
driving wheel, and N an auxiliary supporting wheel. The 
engine has two cylinders with opposed pistons, and both 
connecting-rods work on a single crank pin, which 
simplifies the crank shaft construction. 

Fig. 2 shows the valve gear in section. A hollow shaft 
D is geared to the crank shaft, and runs at half the engine 
speed. This hollow cylinder communicates with the 
carburetter A at its centre. At one end it is provided 
with an oblique dividing wall, which, when the shaft is 
rotated, puts the cylinder ports alternatively in com- 
munication with the centre space of the tube F, from 
which the carburetted mixture is drawn, and with the 
other end of the tube D, which is open to the atmosphere 
and allows the exhaust stroke to take place. In order 
completely to cut off the cylinder from this chamber for 
the expansion and compression strokes, an annular sleeve 
B, which is furnished with piston rings, is fitted. This 
sleeve is made to slide by means of a cam G operated by 
cam rollers H. All the parts work easily without being 
effected by the heat or the pressure of the gases, a simple 
solution to the problems of gas-tightness and lubrication 
thus being obtained. The radiator elements consist of 
small vertical tubes, and the radiator is constructed in 
such a way that it may easily be dismantled. The 
assembled engine unit as will be observed is compact. It 
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FIG. 1—PLAN OF TRACTOR FIG. 2 


is built around one main casting, which carries the cheek 
through which the shaft carrying the main driving wheel 
runs. A small auxiliary wheel is fitted to assist in support- 
ing the weight of the engine. The driving wheel is carried 
in roller bearings, and is geared in such a way as to give 
two forward speeds and one reverse. The clutch gear is 
not unlike that used in the ordinary motor car, and the 
gears are always in mesh when changing the speed. This 
is an advantage which will be appreciated by all tractor 
drivers. As already mentioned, the machine may be 
turned in any direction, by means of gears operated from 
the engine through clutches, which engage with an internal 
wheel attached to the supporting frame. The controls 
are very simply devised and arranged, and the operator 
can quite well drive the tractor and mancuvre it with one 
hand. The turning radius is very small, a figure of 1 m. 
being mentioned. igs 

An interesting application of this new tractor is its 
use in connection with a balance plough of the type used 
in cable ploughing. In this case, the tractor is built 
centrally to the ploughs, the latter rocking about the 
same axis as the driving wheel. 





EDUCATIONAL INTELLIGENCE. 


Txe Council of the University of Leeds has appointed 
Dr. W. T. David, M.A. (Cambridge), D.Sc. (Wales), to be 
Professor of Civil and Mechanical Engineering, and to 
take up his duties next October on Professor Goodman's 
retirement from the chair. Dr. David, who is at present 
Professor of Engineering at the University College of 








South Wales, was educated at University College, Cardiff, 
and Trinity College, Cambridge. He served as Demon- 
strator in Engineering under Professor Bertram Hopkin 
son at Cambridge for two years, and acted as assistant 
gas engine designer at Mather and Platts, Limited, for 
one year, after which he was appointed H.M. Inspector 
of Technical Colleges under the Board of Education. 
During the war he served as Inspector of Gun Ammunition 
Filling, being mentioned in dispatches and gazetted Major, 
General List, Inspection and Research Staff. He was 
afterwards appointed Director of Dilution of Munitions 
Labour, being subsequently transferred to the Admiralty 
to take charge of dilution in shipyards and marine engi- 
neering establishments. In his research work he has 
specialised on internal combustion engines, and has con 
tributed a number of pepers to the Royal Society and 
to the scientific periodicals. 

A suMMER holiday course on hydro-electric installations 
and power transmission is to be given at the Polytechnic 
Institute of the University of Grenoble. The fee for the 
course is 110f., and the programme includes lectures on the 
general considerations for the establishment of hydraulic 
power stations ; on preparatory work for obtaining power ; 
on central hydro-electric power stations; on the trans- 


mission of power; and on the distribution of energy. 
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SECTION OF VALVE GEAR OF TRACTOR ENGINE 


Further particulars can be obtained from the Office 
National des Universités et Ecoles lrangaises, 50, Russell- 
square, W.C.1. 

Tue J. 8S. Fry and Sons, Limited, Colston Research 
Fellowship, Bristol University Faculty of Engineering, 
which provides for payment of fees and a maintenance 
allowance of £150 a year, has been awarded to Mr. Francis 
Baliol Wrightson, a student in the Faculty of Engineering. 








Somer interesting experiments are, according to Indian 
Engineering, being carried out in Ceylon, in the employ- 
ment of rubber for public thoroughfares, and if these 
experiments prove a success similar trials may be proceeded 
with in Caleutta and other parts of India. The municipal 
authorities in Colombo had been using tar and asphaltum 
to overcome the dust nuisance, but they cost from 8 to 10 
cents per square foot of the road, and did not prove a 
great success. Asphaltum was introduced in Colombo 
last year, and although it was found to be the most effective 
application used hitherto, its cost was considerable, 
amounting from 35 to 40 cents per square foot of the road. 
The first of the new experiments is the use of a rubber 
mixture, and its efficacy is being tested on certain Colombo 
highways. The preparation is applied in the same manner 
as tar, and resembles it closely in appearance. After 
application, and before it hardens, the mixture is covered 
over with river sand to increase its durability. The second 
experiment is being made with rubber blocks. It is stated 
that rubber of a very inferior quality, mixed, if possible, 
with bark shavings, is the best for the manufacture of the 
blocks required, so that the cost will not be an insuperable 
objection. 
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A Large All-Geared Double Bedded 
Lathe. 


THe engravings below and on p. 723 illustrate a large double- 
bedded lathe for sliding, surfacing, screw-cutting, boring 
and chuck work, which has recently been completed for a 
foreign Government by G. and A. Harvey, Limited, of 
Govan, Glasgow. The lathe can swing 104in. over the bed 

















alternating-current type it may be run at full speed, 
while the machine is gradually started by means of the 
coil clutch. The clutch further enables the face plate 
to be “inched.” Forced lubrication is supplied to the 
head by means of a pump delivering oil to an overhead 
distribution box whence pipes lead to all the bearings and 
wheels. The spindle, a hard steel forging running in gun- 
metal bushes, is formed near its front end with a large 
solid flange. The chuck or face plate is forced on to the 
end of the spindle and is fixed to the flange thereon by 


a 
6/3 Between centres 
























































For long taper turning the longitudinal and transverse 
feed motions are combined at the saddle by means of 
change wheels. Tapers ranging from 1 in 300 to 1 in 10 can 
thus be turned. 

One of the stays supplied with the machine accommo. 
dates work from 20in. to 36in. in diameter, while the other 
can take in work from 36in. to 60in. roller “ steady ” 
can be adjusted to suit work over the whole range from 
20in. to 60in. 

The power equipment of the machine consists of a maiy 

















ELEVATION AND PLAN OF 104-INCH DOUBLE BEDDED LATHE 


and 80in. over the saddle, and can accommodate a length 
of 61ft. 3in. between its centres. It has a total weight of 
113 tons exclusive of the electric motors. 

The bed is made in four pieces, the longitudinal and 
transverse joints by which it is divided being made by 






































means of fitted bolts. The chuck is well ribbed on the rear 
| face and is further stiffened by a deep ring cast on the back 
| for the reception of the driving wheel. At the other end 
of the spindle thrust grooves are turned in it to fit pro- 
jections in the gun-metal bearings. The chuck is equipped 








CROSS-SECTION AND END ELEVATION 


means of tongues and bolts. On the bed are supported 
the all-geared headstock, the tailstock, two saddles, each 
fitted with a front and rear compound slide, a large four- 
jaw stay, and a roller “steady.” A second three-jaw stay, 





THREE-JAW STAY 


shown separately in one of the engravings, is also supplied 
with the lathe. ma 

The headstock is 7ft. long and 7ft. wide on the base. It 
is equipped with thrust brackets to prevent endwise 
movement, and with side pins for adjusting the longi- 
tudinal alignment. A powerful coil clutch is incorporated 


in the head to facilitate the starting up of the machine 
and the changing of the gears. 


As the motor is of the 


with four cast steel jaws, which can readily be reversed 
or removed. Each is operated independently of the others 
by means of a square-threaded screw and is held in position 
by four bolts. Driving power to the spindle is supplied 
by a 60 horse-power constant-speed motor through single, 
double, treble or quadruple gearing. There are twenty- 


four possible speeds for the chuck, ranging from 0.26 to 


32.87 revolutions per minute. 
The following is a list of some of the principal dimensions 
of the machine other than those already mentioned :— 


Length of bed .. 2s 2s ce se ee te | TR 
PTE os. Ste be ‘e0.ten* eas cel Se 


Length overall 79ft. Gin. 
Diameter of chuck es se es 96in. 
Front journal of spindle, diameter 16in. 
Length .. .. «.. 20in. 
Back journal of spindle, diameter over collars 12in. 
Length 15in. 


0.26, 0.32, 0.39, 0.48, 0.60, 
0.70, 0.91, 1.12, 1.36, 1.69, 
2.11, 2.62, 3.25, 4.03, 4.88, 
6.05, 7.75, 9.39, 11.3, 14.11, 
17.07, 21.16, 26.36, 32.87 
revolutions per minute 

1-10, 12, 14, 16, 18, 20, 24, 28, 


Spindle speeds 


Screw-cutting feeds .. 


32, 40 mm." + 

Tapers 1 in 300, 275, 250, 225, 200, 175, 
150, 125, 100, 75, 50, 25, 20, 
15, 10 


Leading screw pitch... .. .. «. «+ co» lin. 
Floor space ee 80ft. by 14ft. 


The saddles have bearings on all four ways of the bed, 
and at the front each has a portion extending over the bed 
for the purpose of accommodating the feed and traverse 
gear. Longitudinal self-acting feed motion and the screw- 
cutting feed are communicated to the saddles from a 
large screw driven from the spindle by a train of change 
wheels. At the tailstock end of the bed a cross shaft carries 
the motion of the screw to a side shaft, from which the 
transverse screws in the saddles can be driven for feedi 
the tools inwards or for surface cutting. In addition, the 
side shaft operates cross shafts lying parallel with the 
transverse screws. These cross shafts are connected to 
vertical shafts lying within the stools, which shafts in 
turn operate screws in the top longitudinal slides, which 
may thus be used for short parallel or taper turnings or 
borings. The second side shaft shown in the engravings 
is driven by an auxiliary 20 horse-power motor and is used 
to communicate rapid traversing motion to the saddles 
and the tailstock. 


squirrel cage three-phase motor developing 60 horse-power 
and an auxiliary 20 horse-power three-phase motor. The 
main motor is provided with an oil-immersed star delta 
starter and a no-volt and two overload releases. 


ELECTRIC TRACTION IN SWITZERLAND. 
(From 


our own Correspondent.) 


Iv is interesting to note, in connection with Sir Vinceut 
L. Raven's papers on electric locomotives, including those 
of Switzerland, a statement just made in the Swiss Parlia« 
ment about the saving effected by electric traction on tlic 
State or Federal Railways. When the report on tlic 
working and results of the Swiss Federal Railways came 
before Parliament a few days ago, during its usual June 
session, the Swiss Minister of Railways, Federal Councillor 
Haab, remarked that the results of electric traction during 
1921 had proved better than was anticipated a year ago, 
which, he said, was partly due to the fall in the price of 
electric locomotives. Thus an electric locomotive, which 
used to cost from 800,000f. to 900,000f. (say, at the present 
rate of exchange, about £34,043 to £38,300), now costs 
only 500,000f. (say £21,278). Again, eighty electric loco- 
motives, it is found by experience, are able to do the work 
for which a hundred steam locomotives used to be required. 
Moreover, it costs about 25 per cent. less to keep an electric 
locomotive in working order and repair than to keep a 
steam locomotive in order. 

Another advantage of electric traction, for the Swiss 
in particular, with their long Alpine railway tunnels, is 
that such a line as the recently electrified Gotthard, with 
several tunnels, is easier and cheaper to supervise and 
maintain with electric traction owing to there being no 
longer any damage from smoke or steam. 

It is doubtless as a result of electrification that there 
are now, I understand, 160 steam locomotives of the 
Federal Railways for sale. Hitherto such old stock has 
been sold through middlemen, to Czecho-Slovakia and 
such countries—a system which, it seems, has not answered 
very satisfactorily ; and the Federal Railways, at their 
meeting in Berne on June 21st, discussed how best to dis- 
pose directly of superfluous locomotives and other material 
in future. 

It also appeared in Parliament, from the report of the 
official reporters on the Federal Railways, that traffic 
receipts for 1921 were, in round numbers, 351,900,000f., 
that is, nearly 50,000,000f. less than in 1920, and 
90,500,000f. less than estimated. Goods traffic fell off by 
53,000,000f. (23.7 per cent.). The excess of working 
receipts over working expenditure was only about 
10,000,000f., whereas the corresponding figure for 1920 
was 35,700,000f. This gives, as the report admits, the 
worst traffic coefficient known on the Swiss Federal 
Railways since 1902. In 1913 the traffic coefficient was 
66.94; in 1914, 73.66; and in 1921, actually 96.59. 
Since June, 1920, up to the end of last year the number of 
railway servants of all categories has been reduced by 
1400, but several hundred more, it is stated, can still be 
dispensed with by means of better organisation. 

What has swallowed up considerable sums of money 
which can ill be spared is the repairing of the vaulting of 
the Hauenstein base tunnel, between Basle and Olten, 
built originally by a German firm of contractors, and 
finished in 1914. This tunnel has now cost a total sum 
exceeding 30,000,000f., and it does not yet clearly appear 
how much more money will be required really to com- 
plete it. 





An article on “‘ Safe British Railways ”’ in The Times 
of Friday last compared the 130 persons killed in road 
accidents in London during the first three months of the 
present year with the 121 “ persons killed on the railways 
tor the whole of last year.”’ This, however, is not com- 
paring like with like ; moreover, the figure 121 was in the 
returns for 1920. To compare people killed in the streets 
with people killed on the railways last year, the figure 
726 must be used: In 1920 it was 906. The number 
injured on the railway was 5155 in 1921 and 73756 in 1920, 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Trade Outlook. 


THERE is a general disposition amongst iron and 
steel masters and manufacturers in this district to take a 
more hopeful view of the trade position, and a steady 
recovery is now being looked for. The tone of the Bir- 
mingham iron and steel market has improved during the 
past week or two, and values have been steadied, but it is 
realised that it will take some little time for the general 
trade to pick up again. Some people do not look for 
much change before the autumn, but signs are not wanting 
that it is coming. Producers hope that railway rates will 
come down and that taxation will be moderated, but they 
claim that any concessions made should be applied to ease 
the load which they are carrying. The position in regard 
to the engineering industry is still too precarious to inspire 
complete confidence, but hopes are entertained that 
after the recent struggle labour will be more reasonable, 
and that the outstanding questions will be settled without 
recourse to strike methods. It is thought that after the 
fair holidays are out of the way, buying may get going 
again, provided always that relations with labour are 
satisfactorily adjusted. The Midland engineer still suffers 
fromjthe preferential advantage given to his competitor, 
and the question of removing works to the seaboard is 
actually under consideration. This is the main cause for 
regret hereabouts, and high railway rates are doing more 
to damp manufacturers’ spirits than anything else. Unless 
some real relief is shortly forthcoming under the head of 
freights, it is quite possible that some concerns will remove 
their works nearer to the coast, to improve their com- 
petitive position in construction for export. The local 
Chambers of Commerce are continuing to press the railway 
companies, and serious attention is being given to all 
suggestions tending to the improvement of both road and 
water transport. The outlook in Coventry is not con- 
sidered very encouraging, for the protracted struggle in 
the engineering industry had resulted in a very serious 
dislocation. The point which concerns all parties is 
whether the delay will put them out of the running alto 
gether as far as the seasonal trade is concerned. For- 
tunately, the non-federated firms are as busy as ever, and 
there is no falling off in the orders for motor cars, motor 
cycles and cycles. The demand exists, and it is hoped that 
the determined efforts of the associated manufacturers to 
get into working order in time vill be successful. 


Improved Demand for Staffordshire Bar Iron. 


Though the Staffordshire manufactured iron trade 
eannot be described as brisk, business continues to show a 
slight improvement, and there is a better demand for 
marked bars. There is no alteration in official prices, but 
the pressure of buyers is very insistent. Good grade 
unmarked bars show wide divergencies in prices. The old 
basis of £11 15s. is still quoted in a few cases, but this is 
much above the value which buyers put on even good 
merchant bars, transactions having been effected at sub- 
stantially less than £11. While nut and bolt bars are 
nominally £10, a good line can be placed at about half-a- 
crown less. Similarly, with fencing iron, while the quota- 
tion is £10 2s. 6d., business might be placed at £10, pro- 
vided it is a desirable order. The Belgians are again 
getting a share of the nut and bolt bar trade, their price 
heing £8 17s. 6d. delivered Darlaston, against £10 asked 
by mills at home. This disparity is no new feature. 
Hitherto, the nut and bolt trade has been so uncertain 
that those engaged in it have preferred to buy raw material 
in very small quantities from Staffordshire and Lanca- 
shire. The fact that they are now taking advantage of the 
lower price of imported material will be interpreted as a 
sign that nut and bolt manufacturers are now able to see 
further ahead, and are consequently prepared to place 
orders for larger tonnages. It does not appear that the 
importations amount to very much. They are probably 
another phase of the pressure which has been exeicised 
without cessation on prices at home. A slight improve- 
ment in foreign business in galvanised sheets has been 
observed during the past week, and this business looks 
like opening out. 


Smelters and Railway Rates Burden. 


The Midlands continues to lag behind Scotland 
and the North-East Coast in the matter of pig iron pro- 
duction, While several furnaces are about to be relighted 
in each of the latter districts, it seems unlikely for the 
present that any plant will be brought into operation in 
this area. In this district, the blast-furnacemen have 
not gone beyond a general preparation for immediate re- 
lightmg, when the situation justifies this policy. There 
are bitter complaints of the hindrance to business caused 
by oppressive railway rates, and it is considered that the 
time has arrived when railway managers, who are said 
to be well aware of the position of makers and the amount 
of help they require to give them anything like appreciable 
assistance in a trade revival, should make a bold step on 
their own, without being unduly influenced by actuaries. 
Che appeal by Lord Weir that railway men should assist 
trade recovery by accepting reductions, somewhat on the 
scale which has applied in the iron and steel and engineer- 
ing industries, is generally supported. Those Midland 
smelters who are producing are just able to dispose of 
their output of foundry iron, without adding to their 
stocks, But there is a lot of reserve material to be got 
rid of, and this effectually prevents price increases. On 
the other hand, there is no inclination to shade prices, 
but the one or two firms who last week added Is. per ton 
to their quotations do not appear to have met with any 
Success. Pig iron users are said to be holding off. A few 
purchases of special brands have heen made by merchants, 
Signifying that in their opinion prices have touched 
bottom and may rebound, Business is still being withheld 
by others, who hold the belief that it will be possible to 
place contracts on more favourable terms by waiting. 
Buyers know that there are various directions in which 


the burdens of industry might be lightened—reduced 

railway rates are the most obvious relief—and they think 
| that if this did happen and prices fell, it would be very 
exasperating to find themselves committed to huge expen- 
ditures on a higher basis. A significant feature of the 
| business} which is passing is the pressure for early delivery 
| which accompanies nearly every order. This is taken by 
| smelters as fan indication of the very low stocks in the 
| hands of consumers, and points -to larger tonnages being 
| called for in the near future. Shipments of Midland iron 
|to the Continent are variable. Some smelters who are 
anxiously looking for means to avert the accumulation of 
stocks have had more difficulty lately in effecting sales 
to Germany and other continental consumers. 


Business in Steel. 


Midland steelmasters welcome the revival which, 
though small, is at last appearing in the steel trade. The 
Birmingham district will benefit in many ways as the 
result of the substantial business recently placed, chiefly 
with Scottish firms, by the home railways for rolling stock. 
The suggestion made in this letter a week ago that the 
steelmakers would restore the territorial ** limits,’’ restrict- 
ing sales by steel works within their own areas, is now 
confirmed. The matter is of some concern to constructional 
engineers in this district, who have latterly taken advantage 
of free competition to obtain quotations from Middles- 
brough and Glasgow. They are thankful, however, for 
the announcement that steelmakers are now prepared to 
supply constructional engineers with steel at export 
prices, provided a guarantee is given that the work on 
which the steel is to be used is on foreign account. This 
allays a rather sore grievance, a good deal of business 
having been lost because of the insistence by steel- 
makers on a price to home consumers sometimes exceed- 
ing the export figure by as much as £1 per ton. There 
has been an increase of foreign competition in the steel 
| market of late, and continental billets and sheet bars have 
assumed rather more prominence. The price ranges from 
£7 to £7 5s. Welsh mills are still quoting £7 15s., in accord- 
ance with the official declaration, but buyers will not pay 
this except for welding qualities. Supplies are readily 
obtainable at £7 10s. A feature of the steel trade is the 
improved demand for various descriptions of mild steel 
wire. The mills are very busy, and indeed have a difficulty 
in satisfying customers in the matter of delivery. 


Foundry Trades Exhibition. 


It was computed that 25,000 persons visited the 
International Foundry Trades Exhibition at Birmingham, 
and of that number only 1 per cent. represented the general 
public. The main attendance consisted of those interested 
in the foundry trade—proprietors, executive and technical 
staffs and operatives—and it is hoped that the Exhibition 
will inculcate the spirit of research and enterprise among 
employers and operatives, and thereby produce a higher 
standard in the foundry in the future. The business done 
at the Exhibition was in excess of anticipations, 


Obituary. 


Midland engineers and manufacturers were sorry 
to learn of the death on the 23rd inst. of Mr. William Smith, 
chairman and managing director of Thomas Smith and 
Sons, Limited, of Saltley. Mr. Smith, who was a well- 
known Birmingham manufacturer, was born on July 11th, 
1843, in Birmingham. During his lifetime he took a very 
active part in the cycle industry. During the war he 
undertook considerable work for the Government, and 
was highly praised for the assistance rendered in the 
production of articles for war purposes. 








LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, Thursday. 


General Outlook. 


THERE is a distinct feeling of disappointment in 
the iron and metal markets here, which is, of course, the 
result of a much too optimistic view taken when it became 
certain that the engineering stoppage was at an end. 
Warnings were given in this and in other trade and tech- 
nical columns that whereas three months ago there was 
work but no men to do it, now there might be men but no 
work to be done. This, of course, is an exaggerated way 
of putting it ; but at the same time it is clear that there is 
serious lack of work for the men who are coming back. 
The consequence is that the demand for engineering 
material in this district fails to come up to the expectation 
of the market, and the pendulum of market opinion has 
swung back, so that perhaps people are now unduly pessi- 
mistic where they were unduly optimistic. 


Copper. 





The market has kept fairly steady, probably 
because there is nothing very definite to look forward to 
in either direction. Bears of copper may get a few pounds 
out of a successful operation, but there is no probability 
of any serious fall ; and, on the other hand, the state of 
trade is unfavourable for the bulls. Hence speculative 
interest in the market is very much restricted. Con- 
sumers appear to be buying small lots just as they are 
needed, and are not yet beginning to consider the advis- 
ability of forming a stock for future use, although the 
reduction of the bank rate and the great cheapness of 


| money render it much less expensive to hold a stock of 








copper than it used to be. The American position seems to 
suggest that the output of copper is now growing faster 
than the rate of consumption, and, of course, any advance 
upon the comparatively low prices of the metal depends 
upon reverse conditions. If there were a large European 
consumption it would no doubt be possible to sell the 
output, but are we justified in expecting a revival of 
European consumption this year? A return to normal 
consumption in Europe must wait until things have been 
got into some sort of order, and we make very slow pro- 
gress in this direction. There has been no appreciable 





change in the official prices for manufactured copper and 
brass, and if manufacturers are to be credited in their con- 
tention that no undue profit is being made, then the costs 
of manufacturing are enormously greater than they should 
be. It must be admitted that this is dangerous for British 
trade, and if the conditions are not changed one can fore- 
see the time when the country which supplies the world 
with raw copper will also supply the world with manu- 
factured metals. 
Tin. 

The market for tin is steady and there does noi 
seem to be any immediate probability of any serious change 
in prices. America is not likely to be a large buyer for some 
time, having secured as much as she will need, and it is 
still possible that the long-drawn-out coal strike in that 
country will limit the consumption. The demand from 
South Wales has been rather below the average of late, 
and there seems to be a probability of an increased visible 
supply when the next statistics are published. This may 
not lead to any fall in price, because the market is now on 
a fairly low level ; but it will probably prevent any rise. 


The prices for prompt lead keep up, but the market 
has had a rather a dull appearance during the last week. 
Rather large arrivals have occurred lately, but there is at 
present no clear indication as to the probable course of 
prices. Spelter has been a very steady market, but there 
has been very little activity either in buying or in selling. 


Pig Iron. 


The local market for foundry iron is decidedly 
quiet, and there seems to be rather less inquiry than when 
the engineers’ shops were closed. One can only account 
for this by supposing that the anticipatory buying when 
it was known that the men were coming back was a little 
too extravagant. There is not so much work as was 
expected, and consequently we are suffering from the 
reaction which follows too extravagant hopes. One begins 
to doubt whether all the foundry iron made for this dis- 
trict is being sold or whether some accumulation is taking 
place. The make for this district is, of course, only small, 
and the foundry industry will be in a bad way if it cannot 
take all. Some improvement is reported in the demand for 
hematite iron, but this cannot be very decided while it is 
possible to buy East Coast hematite at Is. or 2s. above the 
price of No. 3 common iron. Forge pig iron remains 
very much neglected, and hence one may assume that the 
Lancashire ironworks are not making much headway. 


Finished Material. 


Orders here for finished iron and steel come in 
slowly, and many of them are for small lots. There does 
not seem to be any disposition to place substantial con- 
tracts for future delivery. One could understand this in 
connection with manufactured iron, because it is probable 
that iron prices will have again to be reduced ; but there 
is no margin now for much reduction in the prices oi 
rectional steel. Perhaps the reason of the apathy of buyers 
is that there is no great amount of constructional business 
to look forward to. 


Scrap. 


There seems to be a little better inquiry for heavy 
wrought scrap, but the prices obtainable are still so low 
that it scarcely pays the dealer to give attention to this 
section of the scrap market. For foundry scrap the market 
is unchanged, and very little buying seems to be going on. 
Dealers generally quote 82s. 6d. and 85s. per ton for good 
broken machinery metal, but one would not like to say 
that there were no sellers at 80s. Steel scrap is quiet and 
is worth only about 50s. on trucks in this district. 


South-East Lancashire Electricity Supply. 


The second and final inquiry into the South-East 
Lancashire electricity supply scheme by the Electricity 
Commissioners was held last week in Manchester, This is 
the first scheme under the Electricity Act of 1919 to reach 
the second inquiry stage, and it is generally anticipated 
that it will be approved by both Houses of Parliament 
when it is submitted. In the early days of the formulation 
of the scheme the railway companies interested appeared 
to be favourable to the formation of an Advisory Board, 
but at the conference held last week both the Midland 
and the London and North-Western Railway Com 
panies raised objections, the Midland objecting to any 
clauses which would enable the Advisory Board to control 
in any way its operations, and the London and North- 
Western protesting against a clause which made binding 
any decision of the Board confirmed on appeal by the 
Commissioners. Mr. P. M. Heath, the town clerk of Man- 
chester, speaking on behalf of the great majority of the 
constituent authorities, said his clients regarded the 
electrification of railways as most important. Their 
generating stations should be part of the scheme. He 
asked whether the railway companies were to escape 
altogether from the general desire for a better electricity 
supply. Mr. Heath begged for permission to pay pensions 
to the officers and servants of the Board as well as com- 
pensation to members of the Advisory Board for loss of 
remunerative time. Mr. Heath also proposed the insertion 
of a clause requiring all constituent authorities to inform 
the Advisory Board of any fresh supply of power which 
it was intended to give. At present there was no such pro- 
vision in the draft order. With last week's inquiry all dis- 
cussion of the scheme is now at an end, and the findings of 
the Commissioners will be embodied in a Bill which will 
be submitted for the approval or otherwise of the legis- 
lature. 


The Engineering Trades. 


In many directions signs are evident of an im- 
provement in the engineering trades of this district. Not 
the least important of these is the new work which is being 
placed in hand by the London and North-Western Rail 


way Company at Crewe and Horwich, for instance, where 
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orders have been given for twenty locomotives of the 
latest express types. Although such an order would not 
have created much excitement a few years ago, at the 
present time any movement of this kind by the leading 
railway companies is regarded favourably, for it cannot 
fail to influence the engineering trade generally. Machine 
tool builders are hoping that the railway shops will soon 
be in the market for new and up-to-date tools, and it is 
quite probable that orders from this direction will shortly 
be forthcoming. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is a better tone in the hematite iron trade 
already, and the number of inquiries are greater and more 
orders are being placed. The state of the trade is just what 
it was before the engineering and shipbuilding lock-out 
occurred, with this difference, the continental trade has 
improved in the interim. It is expected that the trade in 
mixed numbers will gradually develop until there is a fair 
amount of activity. The price of iron is favourable to 
bigger orders being placed instead of instructions to deliver 
small parcels or, in other words, living from hand to mouth. 
It is possible, in view of the favourable prices, that 
customers will order to stock. The trade in ingot moulds 
continues and shipments from Barrow are becoming 
regular. 


Iron Ore, 


There is not much life in the iron ore trade, and 
that which is being brought up is practically for local 
consumers. Trade will have to improve considerably before 
there is anything like full employment at the mines, 
many of which are still idle. Spanish ore is coming in in 
limited quantities and there is not a great trade at present. 


Steel. 


The steel trade shows slight improvement and 
the mills in West Cumberland are starting next week. 
The Barrow mills are moderately employed, with the 
exception of the hoop department, which is busy, com- 
paratively speaking. More hoops have been shipped from 
Barrow. There has been a further shipment of rails for 
Ireland, but the quantities are not heavy. 


Shipbuilding and Engineering. 


Shipbuilding continues dull and there are no 
orders to report. The Cunard liner Servia, which was 
started at Vickers some time ago and on which there has 
been no work for some considerable time, still remains 
unfinished, and up to the present no instructions have been 
received to commence work on the vessel. In the engi- 
neering departments at Vickers one shop is engaged upon 
mining machinery, which will take some time to complete. 





SHEFFIELD. 


(From our own Correspondent.) 
Brighter Outlook. 


By that curious contradiction, in which Sheffield 
rejoices, a pall of smoke of daily increasing density betokens 
a gradual return to brighter conditions industrially. In 
fact, the east end of the city is now presenting somewhat 
approaching a normal aspect, and preparations are being 
made for a still more general resumption. At the time of 
writing, it is true, this increased activity is not reflected 
in any marked diminution in the figures of unemployed 
registered at the local exchange, but, as was pointed out 
in this column a week ago, the re-start is of necessity a 
somewhat slow process, as furnaces which deal with 60 tons 
of steel at a single melt cannot be re-lit with the same 
facility and expedition as a kitchen fire. Next week will 
witness a more general resumption. At the huge works 
of the United Steel Company, between Sheffield and 
Rotherham, for instance, six Siemens furnaces will shortly 
be started. It is feared, however, that work cannot yet 
be found fully to employ the twenty-three new Siemens- 
Martin steel furnaces which form one of the finest steel 
equipments in the country, nor can the Morgan continuous 
strip and bar mill, which again is one of the largest and 
biggest plants of its kind in the world, be worked at its 
full capacity, unless orders are far more plentiful than is 
at present the case. The billet mills will, however, be 
brought into operation almost immediately. There is a 
growing measure of confidence on the part of local em- 
ployers as to the prospects. According to one of the 
leaders in the Sheffield and District Engineering Employers’ 
Association, there is a great volume of business in the 
background, but its benefits cannot materialise until 
there is a better adjustment of wages. Mr. Arthur Balfour, 
head of the well-known firm of steel manufacturers, thi 
it will be autumn before any considerable activity is 
experienced. Lord Aberconway does not, however, take 
a very hopeful view of the situation. He told the share- 
holders of John Brown and Co. on Tuesday that although 
the year just closed had been the worst in the history of 
the company, he was not sure that the present year would 
not be as bad. He could not anticipate good results in 
any of the firm’s departments during the current year. 
There was, however, the hopeful sign that British manu- 
facturing prices were considerably lower as compared with 
continental prices than he could have anticipated a year 
ago. English pig iron at from £4 to £5 a ton was half the 
price of a year ago, and now even lower than the Belgian 
product. There was, however, no profit at these prices— 
they were simply quoted in order to maintain trade. By 
the beginning of next year there might be perceptible 
an improvement in this country’s foreign trade, but he 
did not believe that even then the financial results would 
be any more satisfactory. The output of John Brown’s 
Atlas works was not one-third what it was the previous 
year, either in weight or value. They were, of course, 
seriously affected by the decision of the Washington Con- 
ference in regard to armaments. They had had to close 


certain seams in their collieries because of the men’s 
impossible conditions, while there was the further handicap 
of the “ preposterous railway rates.”’ a 


Railways and Ships. 

Although no orders of considerable magnitude 
have yet been placed by the home railways, there is an 
appreciable increase of activity in these departments, 
and the extension of certain of the London undergrounds 
—in connection with which new capital to the extent of 
£2,500,000 has been raised this week—provides some 
extremely welcome work for two or three ironfoundries 
on the Chesterfield side of Sheffield, which specialise in 
the casting of tube segments, of which, it is said, something 
like 40,000 to 50,000 tons will be required altogether. 
Another very useful order, in the benefits of which Sheffield 
steel works will share, is that secured by Cammell Laird 
and Co. from the Boston (U.S.A.) United Fruit Company, 
for the construction of three motor ships for the fruit- 
carrying trade, of which further particulars than those 
given last week are now available. The vessels are to be 
of about 4000 tons gross, and will be propelled by electric 
motors, the current being generated by Cammellaird- 
Fullagar Diesel engines. This combination of machinery, 
the makers state, marks a new era in this country in ship 
propulsion, and is certain to have a big influence on the 
future of marine engineering. It is claimed that the 
adoption of this combination of machinery effects an 
enormous reduction in fuel consumption, and greatly 
increases cubic space and deadweight capacity, while 
the machinery lends itself to the greatest flexibility of 
control. 


Bringing Buyers to the Works. 


Two of the oldest and best-known firms in the 
cutlery and tool trade conceived the idea of bringing their 
customers and prospective customers to Sheffield to see 
the processes of manufacture, and as a result a party of 
eighty members of the London and Suburban Ironmongers’ 
Association spent a very instructive day in the city. It 
happened that the works selected are among the few which 
have been, and still are, busily engaged on their specialities. 
As was stated some time ago in this column, Messrs. Spear 
and Jackson have been working day and night on spade 
production, and they have now on hand very considerable 
orders for saws and other tools, including a large consign- 
ment of circular saws for Japan. In the cutlery trade the 
visitors found George Butler and Co., Limited, busy in 
the table knife and electro-plate departments, though in 
pocket knives, razors and scissors there are only sufficient 
orders to keep the works going on half time. This firm 
has just fitted out the two new ships of the White Star 
line, the Homeric and Majestic, with cutlery, consisting 
of hand-forged blades and ivory handles, and within the 
last week have received a large order from the Admiralty 
for similar goods. The annual Admiralty contracts are 
about to be placed for large quantities of tableware, 
including 70,000 white metal table forks, 60,000 nickel 
silver table spoons, 40,000 nickel silver teaspoons, 3000 
table knives, &c. 


A New Agricultural Machine. 


Another demonstration which has been arranged 
by a well-known local firm of agricultural implement 
makers attracted considerable attention. This was a new 
double sickle, the invention of Mr. R. N. Sidebottom, of 
Brooklands, Cheshire. This can be adapted to any make 
of mowing machine with slight adjustments, and, it is 
is claimed, will revolutionise the present system of mowing, 
its cutting powers being, it is said, far in advance of any- 
thing made in this country or in America. The standard 
double sickle consists of two complete sickle blades, 
working one above the other, eliminating the finger plate, 
all cutting being done between the two sharp edges coming 
together, instead of a cut against a stationary plate, as 
in the ordinary machine. The knives are almost self- 
sharpening, and run much longer than the single knife 
without re-sharpening. Having two cutting edges, it 
will cut much closer to the ground, and remove “ fog ”’ 
or dead grass. The machine does not clog or get choked 
up, and is said to take much less horse-power than the 
ordinary machine. By its manufacture Messrs. Tyzack, 
Sons and Turner hope to bring yet another important 
industry to Sheffield. 

By the sale of the boring, pumping and storage 
plant used in the recent quest for oil in North-East Derby- 
shire, the last of this abortive experiment has probably 
been heard. The sale was attended by representatives 
from oilfields in Burmah, Persia, Trinidad, Mexico, 
America and the Continent. Although the prices realised 
were in remarkable contrast to the figures which the 
Government had to pay for the plant in America during 
the war, a total of about £16,000 was reached. Storage 
tanks fetched particularly good prices, four of 160,000 
gallons capacity realising an average of £510. The demand 
for boilers was slack, and horizontal steam engines, single- 
cylinder, 12in. by 12in., link motion, selling round about 
£30 each. 


Fuels and Raw Materials. 


The fuel position is still unchanged, the demand 
for industrial coal not yet having reduced the big stock 
at the pits to any marked extent, though slacks, as a 
result of irregular output, show an improvement from the 
point of view of the collieries. The steel makers still say 
there can be no material improvement in their trade until 
cheaper coal is obtainable, while the colliery proprietors 
say that wages and rail charges are making the pits 
unprofitable. The scrap situation is also a somewhat 
serious one from the steel makers’ point of view. The 
bad slump, followed by the stoppage of engineering opera- 
tions, reduced the accumulation of scrap down to the 
minimum, and this was soon absorbed by South Wales 
and Germany. Pig iron production has also been severely 
restricted, and the shortage of raw materials will prove 
a formidable factor in trade recovery. The alloy market 
is also stagnant, the tool steel branches of the steel and 
engineering trades not as yet showing any signs of recovery4 











NORTH OF ENGLAND, 
(From our own Correspondent.) 
Important Orders for Railway Stock. 


WHILsT progress towards restoration of norma] 
trade is slow, it is gratifying to record that indication js 
not lacking of movement in the right direction. Idle 
plant is gradually being set in motion, and the genera} 
outlook is certainly more encouraging than for some time 
past. At the same time, however, expressions of regret 
are heard that the improvement is not more rapid. The 
outstanding feature in trade circles in the North of England 
this week has been the placing of important orders for rail. 
way rolling stock. The increasing activity in this particular 
branch of industry is very welcome in view of the very 
lean times which have been experienced for some consider- 
able time past. It is well known, however, that some 
of the railway companies have in hand big schemes for 
renewing their rolling stock, and now that trade conditions 
are becoming more stabilised it is confidently expected 
that they will come forward with a considerable amount 
of work. Messrs, Stephenson and Company, of Darlington, 
have received an order for ten tank engines for the North 
British Railway Company, Glasgow, while the Tees-side 
Bridge and Engineering Works, Limited, of Middles- 
brough, have secured a contract for 100 open goods wagons 
and twenty-five covered goods wagons of the I.R.C.A, 
standard. This firm have previously had orders from local 
works for numbers of steel wagons, and contracts for other 
railway material for wagons and locomotives, but this is 
the first order for main line rolling stock for India, of the 
new standard, to be made in the Middlesbrough district. 


Large Oil Tanks Ordered. 


The Tees-side Bridge and Engineering Works, 
Limited, have also secured a contract for fifteen large oil 
storage tanks to be erected at Singapore. Competition 
for this work was exceptionally keen, and from amongst 
the many tenderers the Admiralty selected the Tees-side 
firm. Some idea of the importance of the work will be 
gathered from the fact that each of the fifteen tanks is 
116ft. in diameter, and has a capacity of 3,000,000 gallons 
The firm are already engaged in erecting six similar tanks 
at Singapore, where they have an erection staff. Thus 
the firm is in a very fortunate position, every department 
of the works being assured of employment for some months 
to come. 


Cleveland Iron Trade. 


The position in the Cleveland pig iron trade 
certainly shows some improvement, but not on the scale 
that was generally anticipated. There has been as yet 
little acceleration of demand as a sequel to the end of the 
labour troubles, and nothing has occ to warrant the 
blowing in of more furnaces. There are several about 
ready to start, but ironmasters will not face the risk of 
lighting up until there is a reasonable prospect of the output 
being absorbed. Meanwhile home business continues 
within narrow limits. Scottish consumers are buying 
very sparingly, and, indeed, there are reports of Belgian 
and Midland iron competing in the markets beyond the 
Tweed. The export trade, however, keeps fairly good. 
Further large shipments of Cleveland and special iron are 
being made to the United States. Prompt orders for all 
classes of iron, except No. 1 Cleveland, can be executed. 
No. | foundry iron is almost unobtainable, and as soon as 
any is produced it is promptly snapped up. Prices are 
firmly maintained, No. 1 and siliceous iron being 95s., 
No. 3 G.M.B. 90s., No. 4 foundry 87s. 6d., No. 4 forge 85s., 
and mottled and white 80s. 


Hematite Pig Iron. 


The hematite pig iron trade is more active, one 
or two buyers being prepared to discuss forward business. 
Germany, too, continues to take fair quantities, and in 
order to realise stocks some low prices have been accepted 
for export. For the home trade, however, 94s. per ton is 
the minimum for mixed numbers, and 95s. for No. 1. 


Iron-making Materials. 


There is little or no demand for foreign ore, con- 
sumers being well stocked. Best Rubio ore is now offered 
at 26s. per ton c.i.f. Tees, which represents a fall of Is. per 
ton on the week. Coke is somewhat firmer, and demand 
has a tendency to outstrip the supply. It is still possible, 
however, to purchase good Durham furnace qualities at 
26s. 6d. per ton delivered at the works. 


Manufactured Iron and Steel. 


The outlook in the manufactured iron and steel 
trade is distinctly better. None of the works are operating 
at full capacity, but more orders are coming to hand, and 
there is a prospect of more continuous working for the 
plant in operation, whilst there is also some hope that 
at no distant date a few more idle works will re-start. 
An important concession is the decision to permit home 
prices to be cut to the export basis, where steel is required 
by bridge builders and others for foreign contracts. This 
will enable fabricated steel works to compete on more 
equal terms in the markets of the world. 


The Coal Trade. 


The Northern coal trade position is, if anything, 
a shade better all round. There is on the whole a rather 
brighter outlook, though it is more than a little difficult 
to account for it. The volume of actual business booked 
or under elose discussion is still very limited, and many of 
the collieries, particularly in Durham, are experiencing a 
very anxious time, while a considerable loss of time at the 
pits is very common. Still, there is a feeling abroad that 
the worst is past, and that better trade should soon be 
experienced. There are at the moment a few fairly heavy 
preliminary inquiries for Germany, Greece and the United 
States, while one or two Scandinavian contracts for steams 
are in process of being placed, so that the outlook is a little 





clearer, though it is not by any means reflected in any 
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jmprovernent in prices, with the sole exception of best 
prands of steam coals, which are well booked up for the | 


present. A very steady tone is maintained throughout the 
Northumberland steam coal trade, with the exception of 
second steams, which rule only quiet, but so far as can be 
gathered there is not much contracting ahead. _ Buyers 
for the most part are content to cover their requirements 
from week to week. The Durham market continues 
senerally weak and depressed. Best grades of gas coals 
are moderately steady, as well as superior classes of 
bunkers, but second gas, coking, and all ordinary sorts of 
bunkers are plentiful, and can be discounted. Coke is, on 
the whole, fairly steady for almost every class, and in the 
case of good patent oven foundries and gas coke the 
demand is fairly good. 








SCOTLAND. 


(From our own Correspondent.) 


General Dulness. 


In almost all departments of industry conditions 
are unchanged, and markets dull. Recent price reductions 
have perhaps brought out more inquiries, but actual 
business is practically as scarce as ever. The day-to-day 
system of buying is still very general, consumers being 
altogether averse to committing themselves further. 
Works and shipyards are very short of new work, but 
there seems to be a confident feeling that an improvement 
will be noticed after the holidays are over. 


Electric Scaling. 


Last week a 
electric scaling hammer 


demonstration of the Sandblom 

a Swedish invention not hitherto 
used in this country—-was given in the ship-repairing works 
of Messrs. Alex. Stephen and Sons, Govan, Glasgow. The 
vention consists of a spindle making 1200 revolutions 
per minute, and carrying on its outer end a number of 
short chains each terminating in a small hammer head. 
An electric motor, of such light construction that it may 
be held and used by one workman, supplies the driving | 
power. The chains are thrown out by centrifugal force, 
and with the spindle held parallel and close to a steel plate | 
the hammer heads strike at the rate of 10,000 blows per 
minute. All scale and rust can be much more quickly and 
perfectly removed than by either the hand or pneumatic 
For the apparatus it is claimed that it provides | 
the most rapid and efficient method of removing scale, 
rust, and old paint from all iron and steel work, ships, 
bridges, girders, gasometers, &c. The demonstration was 
attended by representatives of the Glasgow Corporation, | 
the Caledonian Railway Company, the Clyde Navigation | 
Trustees, Lloyd’s Registry of Shipping, and many ship- 
building and repairing firms. 


sealers. 


New Dutch Liner. 


At the end of last week Messrs. Barclay, Curle | 
and Co., Glasgow, launched the steamer Flandria, 10,000 | 
tons, for the Ro,ul Holland Lloyd Line. The steamer 
has accommodation for 215 first-class, 110 second-class, 
100 intermediate, and 900 third-class passengers. The 
propelling machinery consists of two sets of Brown-Curtis 
double-reduction geared turbines. The cargo will be 
handled by a silent-working system of hydraulic cranes. 
The steamer is intended for mail and passenger service | 
between Amsterdam and South American ports. 


Pig Iron. 


Scotch pig iron makers are having a very quiet 
The expected demand for hematite has not yet 
materialised, and the turnover is chiefly confined to 
foundry qualities. The latter have now more inquiry on | 
export account, but local makers show little activity. 
Prices are firm. At the weekly meeting of the Glasgow 
pig iron ring there were sellers of Scotch No. 3 G.M.B. at 
98s. 6d. f.a.s. Glasgow; No. 3 G.M.B. Cleveland at 90s. 
i.0.b. Middlesbrough ; and mixed numbers East Coast 
hematite at 95s. f.o.b. Middlesbrough. No business was 
reported, 


time. 


Steel and Iron. 


Prospects for steel sheets seem somewhat brighter. 
Prices tend easier and export inquiries are on the increase, 
with more probability of orders to follow. Galvanised 
sheets are doing very little, and inquiries are few mean- 
ume. Steel plates and sectional material are just barely 
moving. Malleable bar iron makers are more confident. 
Orders have been placed with local consumers which must 
mean business for the malleable works sooner or later. 
The export demand continues to show a slight improve- 
ment. A reduction in Scotch prices is expected. The 
steel branch of the malleable iron industry is fairly busy. 
The demand for scrap has fallen off somewhat. This may 
be owing to the approach of the holidays, but some are 
of the opinion that buyers are looking for cheaper prices. 
Serap, however, is not too plentiful, and holders maintain 
4 firm attitude 


Coal. 


Conditions in the coal trade are practically 
unaltered. All grades of round coal are very short of 
orders, and colliery sidings are congested with loaded 
wagons. Consequently a considerable amount of idle time 
18 prevalent in all distri Prices of large coal are un- 
Steady, and buyers can . ill obtain good concessions for 
Prompt business. Holders, however, are not disposed to 
do forward business at current rates. The export demand 
for washed nuts continues to provide the chief source of 
turnover. These sorts are not too plentiful, and are firm 
'n price. Shipments from the Clyde and the Tay are largely 
©oastwise, but clearances from the Forth show an almost 
mae Proportion of export to coastwise cargoes. A good 
usiness is passing in large nuts for shipment to Hamburg. 


Aggregate shipments for the week amounted to 278,002 
against 296,433 tons in the preceding week, and 


tons 
313, 





| miners are to tender fourteen days’ notice on July 10th 


| concerned. 


| Other conference resolutions included the hardy annual 


| Federation should be made a condition of employment 


| from the prices which have gone in it cannot be said that 





“60 tons in the same week in 1913. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Coal Trade Outlook. 


THe immediate prospects, so far as the coal 
export trade is concerned, are far from bright; in fact, 
they are gloomier than was the case a week ago. The 
inquiry itself is more restricted, and there is no indication 
of any material expansion, while the activities of the 
miners tend to trouble in the near future, which, of course, 
is not good for trade. Consumers abroad will naturally 
feel somewhat nervous about operating if they think that 
delivery of the supplies which they require are at all likely 
to be jeopardised, and the result will be that they will 
prefer to look to other producing centres where shipment 
is not likely to be hampered by strikes and stoppages. 
As a matter of fact, intermittent stoppages of collieries are 
now becoming pretty frequent, on account of the lack of 
trade, and this contributes towards making fresh business 
more and more difficult. The position is that colliery 
companies cannot continue cutting their prices to induce 
sales which do not materialise, and prices are so un- 
remunerative that coalowners must call a halt somewhere. 
Furthermore, there is always the danger that once a 
colliery has stopped working on account of the shortage 
of the demand, there is no telling when it will resume 
operations. They will not be disposed to do so for the sake 
of the sale of one or two small cargoes, and will require to 
see that the prospects of a steady flow of business at 
satisfactory prices are good. As things are, this is not the 
case, At the moment of writing, there is no definite news 
regarding the placing of the order for the supply of 15,000 
tons of locomotive steam coals for shipment July, August 
and September for the Norwegian State Railways, but 


the chances of the business coming to South Wales are 
bright, as there is a difference between the lowest figure 
for best Admiralty double-screened large, and the lowest 
tenders for Lambton South Hetton, and South Yorkshire 
Associations of 4s. 6d. to 5s. per ton, and it cannot be said 
that the difference in quality is equal to this. 


Miners’ Demands. 


The South Wales Miners’ Federation held their | 
annual conference last week, and, of course, passed a | 
number of resolutions making important demands, few, | 
if any, of which the industry can stand in its present 
unsatisfactory state. The miners are prepared to lay the | 
whole industry idle to accomplish their end of making all 
workmen at the collieries members of the Federation. De- 
spite their impoverished condition, they threaten to make 
trade even worse than it is now, for it is well known that 
the damage done by a strike lasts far longer than the dura- 
tion of the actual stoppage of work. It is admitted by 
one of the men’s leaders that between 80 and 90 per cent. 
of the miners who are at present employed are members 
of the organisation, but, of course, there are thousands of 
men who are unemployed and have no means of paying 
their contributions, even if they rejoin the Federation. 
Nevertheless, it is the decision of the conference that all 


to compel all non-members to fall into line, so that if the 
mere threat of a strike does not have the desired effect, 
there is the prospect of a stoppage towards the end of next 
month. On the question of wages, the conference decided 
to press for an immediate advance of 60 per cent. above 
the 1914 rate, and also to endeavour to bring about a 
better state of things so far as the lower-paid workmen are 
One of the men’s leaders has declared that 
they would not hesitate to call on every worker throughout 
the country to rally to their aid. It is admitted that a 
60 per cent. increase will force an immediate crisis in the 
mining industry, as it means setting aside the present 
agreement with its allowance of only 28 per cent. As to 
the sanctity of agreements, the attitude of the leaders, 
or, at any rate, some of them, is that there can be no 
sanctity in agreements that do not provide a living wage. 


that a six-hour shift and a five-day week should be 
established, with the addition that an endeavour should 
be made to secure a two-weeks’ holiday with full pay ; 
that coalowners should recognise that membership of the 


at the collieries ; that an effort should be again made to 
obtain payment for small coal; that an arrangement 
be arrived at by the Conciliation Board to secure that 
coal should not be sold below an agreed figure to be fixed 
by the Board. This last resolution follows on the prevalent 
idea which is being fostered by some of the leaders that 
the fall in the export price of coal is due to the unnecessary 
competition of the colliery salesmen, oblivious of the fact 
that the demand for coal from abroad is totally inadequate 
to meet present production, and that the majority of 
collieries in the steam coal area are not paying. 


Dock Charges. 


In a statement issued by the secretary of the 
South Wales Coalowners’ Association—Mr. Finlay Gibson 
—it is pointed out that under the Bill now before Parlia- 
ment, it was hoped that power would be given to traders 
to appeal, if they so desired, to the Rates Advisory Com- 
mittee for further reductions, and that such provision 
would come into operation immediately the Bill passed 
into law. Representatives of the coalowners recently 
had an interview with the Ministry of Transport, and 
urged that traders should have the right to appeal to the 
Rates Advisory Committee earlier than February, 1923, 
but the reply was to the effect that there was no prospect 
or possibility of any alteration in the existing Jaws, under 
which railway-owned docks are entitled to continue their 
existing charges until February, 1923. The anomalous 
position therefore created by this announcement is that 
while there will be a right conceded to traders to appeal 
immediately for a redress of grievances at docks and 
harbours that are not railway-owned, they will be denied 
that right for a period of probably at least another nine 
months at docks which are railway-owned. The whole 
question is to be considered by the South Wales “‘ General ” 








Committee at its next meeting, when the adoption of 


further steps for the protection of the interests of traders 
will be discussed. 


Steel Workers’ Wages. 


The general audit of the South Wales and Mon- 
mouthshire Iron and Steel Workers for the three months 
ended May 31st last shows that an increase in wages is 
due to the workmen who come under the sliding scale of 
4 per cent. as and from July Ist next, making it 55} per 
cent. 


Current Business. 


During the past week there has been no improve- 
ment in any branch of the steam coal market, and the tone 
is extremely quiet. Numerous collieries are working 
short time because they cannot get on prompt business 
and reduce their standing stocks. Consumers abroad are 
not operating, more especially as the foreign exchanges 
are working to their disadvantage. It is quite the excep- 
tion to find a colliery that can see the prospect of regular 
working for a week ahead. Still, salesmen are fighting 
sternly against cutting their prices, knowing that they are 
already unremunerative, and that to reduce them further 
only means greater losses. Best Admiralty large can be 
secured at 26s. and even a shade under, and ordinary 
qualities are quoted at 25s. to 25s. 3d. Superior small 
coals are relatively steadier than large descriptions, on 
account of the fact that the reduced working of large 
coals means that the quantity of small coals is restricted. 
Patent fuel and coke keeps about the same, without any 
very great activity. 








Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 
Coal Prices. 


Tue South Wales coalowners have considered a 
report presented by the Commercial Committee concern- 
ing market conditions and selling prices, and as a result 
the Committee has been given instructions to give the 
matter its further immediate attention with a view to 
stabilising and preventing unnecessary reductions in prices, 
It was reported that the threat of the miners to give notices 


|on July 10th had already had a prejudicial effect on the 


market. 


Swansea Metal Exchange. 


The conditions in the tin-plate market show no 
change, but prices keep firm. There is, however, a good 
number of mills idle, which means that many workmen are 
unemployed. The galvanised sheet market is quiet. 








Catalogues. 


Westincuovuse Execrric Inrernationart Company, New 
York, U.S.A.—Pamphlet on ‘‘ Westinghouse Sub-station and 
Transmission Equipment.” 


Tue Rees Rorurso Manvuractrvrinc Company, Limited, 
Wolverhampton.—Pamphlet No. R 197, descriptive of rotary 
jet condensers and vacuum pumps. 


Tue Scorrisun Tuse Company, Limited, 34, Robertson- 
street, Glasgow.—Pamphlet, entitled ‘‘ Instructions for Heating 
‘Armco ’ Quality Ingot Iron Tubes.” 


Wetco Parents, 150, Alma-street, Birmingham.—Folder 
dealing with the following electrical subjects :—Kettles, hot 
plates, bowl fires and heaters, irons and toasters. 

E. 8. Russet anp Co., 243, Great College-street, Camden 
Town, N.W. 1.—Pamphlet which treate of the Russell domestic 
water heater, combined with the electric lighting supply. 

Nose. Inpvustries, Limited, Nobel House, Buckingham- 
gate, 8.W. 1.—Booklet published for Thermit, Limited, 155, 
Church-road, Battersea, 8.W. 11, on the welding of rails. 





Tse InstiruTion or Municipal AND County ENGINEERS.— 
A meeting of the Institution of Municipal and County Engineers 
will be held in the Scottish District at Perth on Thursday, Friday 
and Saturday, July 6th, 7th and 8th next. The following pro- 
gramme has been arranged :—On the Thursday, at 8.30 p.m., 
there will be a business meeting in the Station Hotel, Perth. On 
the Friday morning, at 10 a.m., the members will be received by 
the Lord Provost and Magistrates of the City of Perth, in the 
Council Hall, City Chambers, 3, High-street, Perth, after which 
there will be a discussion on the following papers :—(1) “ Muni- 
cipal Works in Perth,” by Mr. Thomas M’Laren, burgh engineer, 
Perth ; (2) “‘ Notes on the Training of a Highway Engineer,” 
by Mr. Geo. 8. Barry, F.S.1., F.L.G.A., district road surveyor, 
Ayr; (3) “Compulsory Town Planning,” by Mr. Wm. A 
Macartney, A.M. Inst. C.E., burgh engineer, Dumbarton; (4) 
“Modern Transport,” by Mr. Hugh McDiarmid, district road 
surveyor, Dunfermline; (5) “ Organisation and Personnel,” 
by Mr. A. Forbes, county road surveyor, Kincardineshire, and 
Mr. Jas. Andrew, county road surveyor, Dumbartonshire ; 
“ Plant,” by Mr. Wm. Ellacott, county road surveyor, Mid- 
lothian ; and “ Local Materials,” by Mr. Jas. Lang, county road 
surveyor, Ayrshire. At 1 p.m. there will be a luncheon in the 
Station Hotel, Perth, provided by the Corporation of the City of 
Perth ; and at 2.30 p.m. the discussion on the papers referred 
to above will be continued. At 3.30 p.m, there will be alternative 
visits to (@) municipal works in Perth, including (1) Trinidad 
asphalt roads recent * constructed and in course of construction ; 

2) water pumping station ; (3) cleansing department electric 
vehicles ; (4) Trinidad asphalt mixing plant in Corporation 
yard ; (5) Darnhill Drive housing site and new tennis courts ; 
(6) public wash -houses, Canal-street ; and (b) to putting greens 
at North and South Inches ; bowling green, South Inch ; Mon- 
creiffe Island and Craigiehill golf courses, or Kinnoull Hill. At 
5 p.m. tea will be provided in the City Hall, followed by (a) 
cinematograph film illustrating the Trinidad asphalt industry 
and process of road construction ; (6b) microscopic lantern slides 
showing sections of local whinstone used in road construction ; 
and at 7.45 p.m. the annual dinner will be held in the Station 
Hotel, Perth. On the Saturday, at 9 a.m., there will be a visit 
by motor char-d-banc to proposed site of the lower generating 
station, Grampian electricity supply scheme, on the river 
Tummel, and to Loch Rannoch which is to be raised in level 
several feet. 





732 


THE ENGINEER 


June 30, 1929 


—— ——— 








orders have been given for twenty locomotives of the 
latest express types. Although such an order would not 
have created much excitement a few years ago, at the 
present time any movement of this kind by the leading 
railway companies is regarded favourably, for it cannot 
fail to influence the engineering trade generally. Machine 
tool builders are hoping that the railway shops will soon 
be in the market for new and up-to-date tools, and it is 
quite probable that orders from this direction will shortly 
be forthcoming. 


Barrow-In-Furness, Thursday. 
Hematites. 


There is a better tone in the hematite iron trade 
already, and the number of inquiries are greater and more 
orders are being placed. The state of the trade is just what 
it was before the engineering and shipbuilding lock-out 
occurred, with this difference, the continental trade has 
improved in the interim. It is expected that the trade in 
mixed numbers will gradually develop until there is a fair 
amount of activity. The price of iron is favourable to 
bigger orders being placed instead of instructions to deliver 
small parcels or, in other words, living from hand to mouth. 
It is possible, in view of the favourable prices, that 
customers will order to stock. The trade in ingot moulds 
continues and shipments from Barrow are becoming 
regular. 


Iron Ore, 


There is not much life in the iron ore trade, and 
that which is being brought up is practically for local 
consumers. Trade will have to improve considerably before 
there is anything like full employment at the mines, 
many of which are still idle. Spanish ore is coming in in 
limited quantities and there is not a great trade at present. 


Steel. 


The steel trade shows slight improvement and 
the mills in West Cumberland are starting next week. 
The Barrow mills are moderately employed, with the 
exception of the hoop department, which is busy, com- 
paratively speaking. More hoops have been shipped from 
Barrow. There has been a further shipment of rails for 
Ireland, but the quantities are not heavy. 


Shipbuilding and Engineering. 


Shipbuilding continues dull and there are no 
orders to report. The Cunard liner Servia, which was 
started at Vickers some time ago and on which there has 
been no work for some considerable time, still remains 
unfinished, and up to the present no instructions have been 
received to commence work on the vessel. In the engi- 
neering departments at Vickers one shop is engaged upon 
mining machinery, which will take some time to complete. 





SHEFFIELD. 


(From our own Correspondent.) 
Brighter Outlook. 


By that curious contradiction, in which Sheffield 
rejoices, a pall of smoke of daily increasing density betokens 
a gradual return to brighter conditions industrially. In 
fact, the east end of the city is now presenting somewhat 
approaching a normal aspect, and preparations are being 
made for a still more general resumption. At the time of 
writing, it is true, this increased activity is not reflected 
in any marked diminution in the figures of unemployed 
registered at the local exchange, but, as was pointed out 
in this column a week ago, the re-start is of necessity a 
somewhat slow process, as furnaces which deal with 60 tons 
of steel at a single melt cannot be re-lit with the same 
facility and expedition as a kitchen fire. Next week will 
witness a more general resumption. At the huge works 
of the United Steel Company, between Sheffield and 
Rotherham, for instance, six Siemens furnaces will shortly 
be started. It is feared, however, that work cannot yet 
be found fully to employ the twenty-three new Siemens- 
Martin steel furnaces which form one of the finest steel 
equipments in the country, nor can the Morgan. continuous 
strip and bar mill, which again is one of the largest and 
biggest plants of its kind in the world, be worked at its 
full capacity, unless orders are far more plentiful than is 
at present the case. The billet mills will, however, be 
brought into operation almost immediately. There is a 
growing measure of confidence on the part of local em- 
ployers as to the prospects. According to one of the 
leaders in the Sheffield and District Engineering Employers’ 
Association, there is a great volume of business in the 
background, but its benefits cannot materialise until 
there is a better adjustment of wages. Mr. Arthur Balfour, 
head of the well-known firm of steel manufacturers, thinks 
it will be autumn before any considerable activity is 
experienced. Lord Aberconway does not, however, take 
a very hopeful view of the situation. He told the share- 
holders of John Brown and Co. on Tuesday that although 
the year just closed had been the worst in the history of 
the company, he was not sure that the present year would 
not be as bad. He could not anticipate good results in 
any of the firm’s departments during the current year. 
There was, however, the hopeful sign that British manu- 
facturing prices were considerably lower as compared with 
continental prices than he could have anticipated a year 
ago. English pig iron at from £4 to £5 a ton was half the 
price of a year ago, and now even lower than the Belgian 
product. There was, however, no profit at these prices— 
they were simply quoted in order to maintain trade. By 
the beginning of next year there might be perceptible 
an improvement in this country’s foreign trade, but he 
did not believe that even then the financial results would 
be any more satisfactory. The output of John Brown’s 
Atlas works was not one-third what it was the previous 
year, either in weight or value. They were, of course, 
seriously affected by the decision of the Washington Con- 
ference in regard to armaments. They had had to close 
certain seams in their collieries because of the men’s 
impossible conditions, while there was the further handicap 
of the “ preposterous railway rates.” a 


Railways and Ships. 


Although no orders of considerable magnitude 
have yet been placed by the home railways, there is an 
appreciable increase of activity in these departments, 
and the extension of certain of the London undergrounds 
—in connection with which new capital to the extent of 
£2,500,000 has been raised this week—provides some 
extremely welcome work for two or three ironfoundries 
on the Chesterfield side of Sheffield, which specialise in 
the casting of tube segments, of which, it is said, something 
like 40,000 to 50,000 tons will be required altogether. 
Another very useful order, in the benefits of which Sheffield 
steel works will share, is that secured by Cammell Laird 
and Co. from the Boston (U.S.A.) United Fruit Company, 
for the construction of three motor ships for the fruit- 
carrying trade, of which further particulars than those 
given last week are now available. The vessels are to be 
of about 4000 tons gross, and will be propelled by electric 
motors, the current being generated by Cammellaird- 
Fullagar Diesel engines. This combination of machinery, 
the makers state, marks a new era in this country in ship 
propulsion, and is certain to have a big influence on the 
future of marine engineering. It is claimed that the 
adoption of this combination of machinery effects an 
enormous reduction in fuel consumption, and greatly 
increases cubic space and deadweight capacity, while 
the machinery lends itself to the greatest flexibility of 
control. 


Bringing Buyers to the Works. 


Two of the oldest and best-known firms in the 
cutlery and tool trade conceived the idea of bringing their 
customers and prospective customers to Sheffield to see 
the processes of manufacture, and as a result a party of 
eighty members of the London and Suburban Ironmongers’ 
Association spent a very instructive day in the city. It 
happened that the works selected are among the few which 
have been, and still are, busily engaged on their specialities. 
As was stated some time ago in this column, Messrs. Spear 
and Jackson have been working day and night on spade 
production, and they have now on hand very considerable 
orders for saws and other tools, including a large consign- 
ment of circular saws for Japan. In the cutlery trade the 
visitors found George Butler and Co., Limited, busy in 
the table knife and electro-plate departments, though in 
pocket knives, razors and scissors there are only sufficient 
orders to keep the works going on half time. This firm 
has just fitted out the two new ships of the White Star 
line, the Homeric and Majestic, with cutlery, consisting 
of hand-forged blades and ivory handles, and within the 
last week have received a large order from the Admiralty 
for similar goods. The annual Admiralty contracts are 
about to be placed for large quantities of tableware, 
including 70,000 white metal table forks, 60,000 nickel 
silver table spoons, 40,000 nickel silver teaspoons, 3000 
table knives, &c. 


A New Agricultural Machine. 


Another demonstration which has been arranged 
by a well-known local firm of agricultural implement 
makers attracted considerable attention. This was a new 
double sickle, the invention of Mr. R. N. Sidebottom, of 
Brooklands, Cheshire. This can be adapted to any make 
of mowing machine with slight adjustments, and, it is 
is claimed, will revolutionise the present system of mowing, 
its cutting powers being, it is said, far in advance of any- 
thing made in this country or in America. The standard 
double sickle consists of two complete sickle blades, 
working one above the other, eliminating the finger plate, 
all cutting being done between the two sharp edges coming 
together, instead of a cut against a stationary plate, as 
in the ordinary machine. The knives are almost self- 
sharpening, and run much longer than the single knife 
without re-sharpening. Having two cutting edges, it 
will cut much closer to the ground, and remove “ fog ”’ 
or dead grass. The machine does not clog or get choked 
up, and is said to take much less horse-power than the 
ordinary machine. By its manufacture Messrs. Tyzack, 
Sons and Turner hope to bring yet another important 
industry to Sheffield. 

Abortive Oil Boring. 

By the sale of the boring, pumping and storage 
plant used in the recent quest for oil in North-East Derby- 
shire, the last of this abortive experiment has probably 
been heard. The sale was attended by representatives 
from oilfields in Burmah, Persia, Trinidad, Mexico, 
America and the Continent. Although the prices realised 
were in remarkable contrast to the figures which the 
Government had to pay for the plant in America during 
the war, a total of about £16,000 was reached. Storage 
tanks fetched particularly good prices, four of 160,000 
gallons capacity, realising an average of £510. The demand 
for boilers was slack, and horizontal steam engines, single- 
cylinder, 12in. by 12in., link motion, selling round about 
£30 each. 


Fuels and Raw Materials. 


The fuel position is still unchanged, the demand 
for industrial coal not yet having reduced the big stock 
at the pits to any marked extent, though slacks, as a 
result of irregular output, show an improvement from the 
point of view of the collieries. The steel makers still say 
there can be no material improvement in their trade until 
cheaper coal is obtainable, while the colliery proprietors 
say that wages and rail charges are making the pits 
unprofitable. The scrap situation is also a somewhat 
serious one from the steel makers’ point of view. The 
bad slump, followed by the stoppage of engineering opera- 
tions, reduced the accumulation of scrap down to the 
minimum, and this was soon absorbed by South Wales 
and Germany. Pig iron production has also been severely 
restricted, and the shortage of raw materials will prove 
a formidable factor in trade recovery. The alloy market 
is also stagnant, the tool steel branches of the steel and 
engineering trades not as yet showing any signs of recovery4{ 














NORTH OF ENGLAND. 
(From our own Correspondent.) 
Important Orders for Railway Stock. 


WHILsT progress towards restoration of norma] 
trade is slow, it is gratifying to record that indication js 
not lacking of movement in the right direction. Idle 
plant is gradually being set in motion, and the genera] 
outlook is certainly more encouraging than for some time 
past. At the same time, however, expressions of regret 
are heard that the improvement is not more rapid. The 
outstanding feature in trade circles in the North of England 
this week has been the placing of important orders for rail. 
way rolling stock. The increasing activity in this particular 
branch of industry is very welcome in view of the very 
lean times which have been experienced for some consider- 
able time past. It is well known, however, that some 
of the railway companies have in hand big schemes for 
renewing their rolling stock, and now that trade conditions 
are becoming more stabilised it is confidently expected 
that they will come forward with a considerable amount 
of work. Messrs, Stephenson and Company, of Darlington, 
have received an order for ten tank engines for the North 
British Railway Company, Glasgow, while the Tees-side 
Bridge and Engineering Works, Limited, of Middles-. 
brough, have secured a contract for 100 open goods wagons 
and twenty-five covered goods wagons of the I.R.C.A. 
standard, This firm have previously had orders from local 
works for numbers of steel wagons, and contracts for other 
railway material for wagons and locomotives, but this is 
the first order for main line rolling stock for India, of the 
new standard, to be made in the Middlesbrough district. 


Large Oil Tanks Ordered. 


The Tees-side Bridge and Engineering Works, 
Limited, have also secured a contract for fifteen large oil 
storage tanks to be erected at Singapore. Competition 
for this work was exceptionally keen, and from amongst 
the many tenderers the Admiralty selected the Tees-side 
firm. Some idea of the importance of the work will be 
gathered from the fact that each of the fifteen tanks is 
116ft. in diameter, and has a capacity of 3,000,000 gallons. 
The firm are already engaged in erecting six similar tanks 
at Singapore, where they have an erection staff. Thus 
the firm is in a very fortunate position, every department 
of the works being assured of employment for some months 
to come. 


Cleveland Iron Trade. 


The position in the Cleveland pig iron trade 
certainly shows some improvement, but not on the scale 
that was generally anticipated. There has been as yet 
little acceleration of demand as a sequel to the end of the 
labour troubles, and nothing has occurred to warrant the 
blowing in of more furnaces. There are several about 
ready to start, but ironmasters will not face the risk of 
lighting up until there is a reasonable prospect of the output 
being absorbed. Meanwhile home business continues 
within narrow limits. Scottish consumers are buying 
very sparingly, and, indeed, there are reports of Belgian 
and Midland iron competing in the markets beyond the 
Tweed. The export trade, however, keeps fairly good. 
Further large shipments of Cleveland and special iron are 
being made to the United States. Prompt orders for all 
classes of iron, except No. 1 Cleveland, can be executed. 
No. 1 foundry iron is almost unobtainable, and as soon as 
any is produced it is promptly snapped up. Prices are 
firmly maintained, No. 1 and siliceous iron being 95s., 
No. 3 G.M.B. 90s., No. 4 foundry 87s. 6d., No. 4 forge 85s., 
and mottled and white 80s. 


Hematite Pig Iron. 


The hematite pig iron trade is more active, one 
or two buyers being prepared to discuss forward business. 
Germany, too, continues to take fair quantities, and in 
order to'realise stocks some low prices have been accepted 
for export. For the home trade, however, 94s. per ton is 
the minimum for mixed numbers, and 95s. for No. 1. 


Iron-making Materials. 


There is little or no demand for foreign ore, con- 
sumers being well stocked. Best Rubio ore is now offered 
at 26s. per ton c.i.f. Tees, which represents a fall of 1s. per 
ton on the week. Coke is somewhat firmer, and demand 
has a tendency to outstrip the supply. It is still possible, 
however, to purchase good Durham furnace qualities at 
26s. 6d. per ton delivered at the works. 


Manufactured Iron and Steel. 


The outlook in the manufactured iron and steel 
trade is distinctly better. None of the works are operating 
at full capacity, but more orders are coming to hand, and 
there is a prospect of more continuous working for the 
plant in operation, whilst there is also some hope that 
at no distant date a few more idle works will re-start. 
An important concession is the decision to permit home 
prices to be cut to the export basis, where steel is required 
by bridge builders and others for foreign contracts. This 
will enable fabricated steel works to compete on more 
equal terms in the markets of the world. 


The Coal Trade. 


The Northern coal trade position is, if anything, 
a shade better all round. There is on the whole a rather 
brighter outlook, though it is more than a little difficult 
to account for it. The volume of actual business booked 
or under close discussion is still very limited, and many of 
the collieries, particularly in Durham, are experiencing a 
very anxious time, while a considerable loss of time at the 
pits is very common. Still, there is a feeling abroad that 
the worst is past, and that better trade should soon be 
experienced. There are at the moment a few fairly heavy 
preliminary inquiries for Germany, Greece and the United 
States, while one or two Scandinavian contracts for steams 
are in process of being placed, so that the outlook is a little 
clearer, though it is not by any means reflected in any 
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jmprovernent in prices, with the sole exception of best 
prands of steam coals, which are well booked up for the | 
wesent. A very steady tone is maintained throughout the | 
Northumberland steam coal trade, with the exception of | 
second steams, which rule only quiet, but so far as can be | 
sathered there is not much contracting ahead. Buyers | 
for the most part are content to cover their requirements 
from week to week. The Durham market continues 
generally weak ayd depressed. Best grades of gas coals 
are moderately steady, as well as superior classes of 
bunkers, but second gas, coking, and all ordinary sorts of 
bunkers are plentiful, and can be discounted. Coke is, on 
the whole, fairly steady for almost every class, and in the 
case of good patent oven foundries and gas coke the 
demand 18 fairly good. 


gath 








SCOTLAND. 
(From our own Correspondent.) 


General Dulness. 


In almost all departments of industry conditions 
are unchanged, and markets dull. Recent price reductions 
have perhaps brought out more inquiries, but actual 
business is practically as scarce as ever. The day-to-day 
system of buying is still very general, consumers being 
altogether averse to committing themselves further. 
Works and shipyards are very short of new work, but 
there seems to be a confident feeling that an improvement 
will be noticed after the holidays are over. 


Electric Scaling. 





demonstration of the Sandblom 
electric scaling hammer—a Swedish invention not hitherto 
used in this country—was given in the ship-repairing works | 
of Messrs. Alex. Stephen and Sons, Govan, Glasgow. The 
invention consists of a spindle making 1200 revolutions 
per minute, and carrying on its outer end a number of 
short chains each terminating in a small hammer head. 
An electric motor, of such light construction that it may 
be held and used by one workman, supplies the driving 
ywer. The chains are thrown out by centrifugal force, 
and with the spindle held parallel and close to a steel plate 
the hammer heads strike at the rate of 10,000 blows per 
minute. All scale and rust can be much more quickly and | 
perfectly removed than by either the hand or pneumatic 
sealers. For the apparatus it is claimed that it provides | 
the most rapid and efficient method of removing scale, 
rust, and old paint from all iron and steel work, ships, | 
bridges, girders, gasometers, &c. The demonstration was | 
attended by representatives of the Glasgow Corporation, | 
the Caledonian Railway Company, the Clyde Navigation 
Trustees, Lloyd’s Registry of Shipping, and many ship- 
building and repairing firms. 


Last week a 


New Dutch Liner. 


At the end of last week Messrs. Barclay, Curle | 
and Co., Glasgow, launched the steamer Flandria, 10,000 | 
tons, for the Royal Holland Lloyd Line. The steamer | 
has accommodation for 215 first-class, 110 second-class, 
100 intermediate, and 900 third-class passengers. The | 
propelling machinery consists of two sets of Brown-Curtis 
double-reduction geared turbines. The cargo will be 
handled by a silent-working system of hydraulic cranes. 
The steamer is intended for mail and passenger service 
between Amsterdam and South American ports. 


Pig Iron. 


Scotch pig iron makers are having a very quiet 
The expected demand for hematite has not yet 
materialised, and the turnover is chiefly confined to 
foundry qualities. The latter have now more inquiry on 
export account, but local makers show little activity. | 
Prices are firm, At the weekly meeting of the Glasgow 
pig iron ring there were sellers of Scotch No. 3 G.M.B. at | 
98s. 6d. f.a.s. Glasgow ; No. 3 G.M.B. Cleveland at 90s. | 
f.0.b. Middlesbrough ; and mixed numbers East Coast | 
hematite at 95s. f.o.b. Middlesbrough. No business was 
reported. 


time. 


Steel and Iron. 


WALES AND ADJOINING COUNTIES. 
(From our own Correapondent. ) 
Coal Trade Outlook. 


THe immediate prospects, so far as the coal 
export trade is concerned, are far from bright ; in fact, 
they are gloomier than was the case a week ago. The 
inquiry itself is more restricted, and there is no indication 
of any material expansion, while the activities of the 
miners tend to trouble in the near future, which, of course, 
is not good for trade. Consumers abroad will naturally 
feel somewhat nervous about operating if they think that 
delivery of the supplies which they require are at all likely 
to be jeopardised, and the result will be that they will 
prefer to look to other producing centres where shipment 
is not likely to be hampered by strikes and stoppages. 
As a matter of fact, intermittent stoppages of collieries are 
now becoming pretty frequent, on account of the lack of 
trade, and this contributes towards making fresh business 
more and more difficult. The position is that colliery 
companies cannot continue cutting their prices to induce 
sales which do not materialise, and prices are so un- 
remunerative that coalowners must call a halt somewhere. 
Furthermore, there is always the danger that once a 
colliery has stopped working on account of the shortage 
of the demand, there is no telling when it will resume 
operations. They will not be disposed to do so for the sake 
of the sale of one or two small cargoes, and will require to 
see that the prospects of a steady flow of business at 
satisfactory prices are good. As things are, this is not the 
case. At the moment of writing, there is no definite news 
regarding the placing of the order for the supply of 15,000 
tons of locomotive steam coals for shipment July, August 
and September for the Norwegian State Railways, but 
from the prices which have gone in it cannot be said that 
the chances of the business coming to South Wales are 
bright, as there is a difference between the lowest figure 
for best Admiralty double-screened large, and the lowest 
tenders for Lambton South Hetton, and South Yorkshire 
Associations of 4s. 6d. to 5s. per ton, and it cannot be said 
that the difference in quality is equal to this. 


Miners’ Demands. 


The South Wales Miners’ Federation held their 
annual conference last week, and, of course, passed a 
number of resolutions making important demands, few, 
if any, of which the industry can stand in its present 
unsatisfactory state. The miners are prepared to lay the 
whole industry idle to accomplish their end of making all 
workmen at the collieries members of the Federation. De- 
spite their impoverished condition, they threaten to make 
trade even worse than it is now, for it is well known that 
the damage done by a strike lasts far longer than the dura- 
tion of the actual stoppage of work. It is admitted by 
one of the men’s leaders that between 80 and 90 per cent. 
of the miners who are at present employed are members 
of the organisation, but, of course, there are thousands of 
men who are unemployed and have no means of paying 
their contributions, even if they rejoin the Federation. 
Nevertheless, it is the decision of the conference that all 


| miners are to tender fourteen days’ notice on July 10th 


to compel all non-members to fall into line, so that if the 
mere threat of a strike does not have the desired effect, 
there is the prospect of a stoppage towards the end of next 
month. On the question of wages, the conference decided 
to press for an immediate advance of 60 per cent. above 
the 1914 rate, and also to endeavour to bring about a 
better state of things so far as the lower-paid workmen are 
concerned. One of the men’s leaders has declared that 
they would not hesitate to call on every worker throughout 
the country to rally to their aid. It is admitted that a 
60 per cent. increase will force an immediate crisis in the 
mining industry, as it means setting aside the present 
agreement with its allowance of only 28 per cent. As to 
the sanctity of agreements, the attitude of the leaders, 
or, at any rate, some of them, is that there can be no 
sanctity in agreements that do not provide a living wage. 
Other conference resolutions included the hardy annual 
that a six-hour shift and a five-day week should be 
established, with the addition that an endeavour should 
be made to secure a two-weeks’ holiday with full pay ; 
that coalowners should recognise that membership of the 
Federation should be made a condition of employment 


| at the collieries ; that an effort should be again made to 


Prospects for steel sheets seem somewhat brighter. 
Prices tend easier and export inquiries are on the increase, 
with more probability of orders to follow. Galvanised | 
sheets are doing very little, and inquiries are few mean- 
time. Steel plates and sectional material are just barely | 
moving. Malleable bar iron makers are more confident. | 
Orders have been placed with local consumers which must 
mean business for the malleable works sooner or later. 
The export demand continues to show a slight improve- 
ment. A reduction in Scotch prices is expected. The 
steel branch of the malleable iron industry is fairly busy. 
The demand for scrap has fallen off somewhat. This may 
be owing to the approach of the holidays, but some are 
of the opinion that buyers are looking for cheaper prices. 
Serap, however, is not too plentiful, and holders maintain 
a firm attitude. 


Coal. 


Conditions 


in the coal trade are practically 
unaltered, . 


All grades of round coal are very short of 
orders, and colliery sidings are congested with loaded 
wagons. Consequently a considerable amount of idle time 
1S prevalent in all districts. Prices of large coal are un- 
steady, and buyers can still obtain good concessions for 
prompt business. Holders, however, are not disposed to 
(lo forward business at current rates. The export demand 
‘or washed nuts continues to provide the chief source of 
turnover. These sorts are not too plentiful, and are firm 
'n price. Shipments from the Clyde and the Tay are largely 
coastwise, but clearances from the Forth show an almost 
— Proportion of export to coastwise cargoes. A good 
—— 1s passing in large nuts for shipment to Hamburg. 
_ Baregate shipments for the week amounted to 278,002 
_ 28 against 296,433 tons in the preceding week, and 
313,260 tons in the same week in 1913. 








obtain payment for small coal; that an arrangement 
be arrived at by the Conciliation Board to secure that 
coal should not be sold below an agreed figure to be fixed 
by the Board. This last resolution follows on the prevalent 
idea which is being fostered by some of the leaders that 
the fall in the export price of coal is due to the unnecessary 
competition of the colliery salesmen, oblivious of the fact 
that the demand for coal from abroad is totally inadequate 
to meet present production, and that the majority of 
collieries in the steam coal area are not paying. 


Dock Charges. 


In a statement issued by the secretary of the 
South Wales Coalowners’ Association—Mr. Finlay Gibson 
—it is pointed out that under the Bill now before Parlia- 
ment, it was hoped that power would be given to traders 
to appeal, if they so desired, to the Rates Advisory Com- 
mittee for further reductions, and that such provision 
would come into operation immediately the Bill passed 
into law. Representatives of the coalowners recently 
had an interview with the Ministry of Transport, and 
urged that traders should have the right to appeal to the 
Rates Advisory Committee earlier than February, 1923, 
but the reply was to the effect that there was no prospect 
or possibility of any alteration in the existing Jaws, under 
which railway-owned docks are entitled to continue their 
existing charges until February, 1923. The anomalous 
position therefore created by this announcement is that 
while there will be a right conceded to traders to appeal 
immediately for a redress of grievances at docks and 
harbours that are not railway-owned, they will be denied 
that right for a period of probably at least another nine 
months at docks which are railway-owned. The whole 
question is to be considered by the South Wales “‘ General ” 
Committee at its next meeting, when the adoption of 





further steps for the protection of the interests of traders 
will be discussed. 


Steel Workers’ Wages. 


The general audit of the South Wales and Mon- 
mouthshire Iron and Steel Workers for the three months 
ended May 3l1st last shows that an increase in wages is 
due to the workmen who come under the sliding scale of 
4 per cent. as and from July Ist next, making it 55} per 
cent. 


Current Business. 


During the past week there has been no improve- 
ment in any branch of the steam coal market, and the tone 
is extremely quiet. Numerous collieries are working 
short time because they cannot get on prompt business 
and reduce their standing stocks. Consumers abroad are 
not operating, more especially as the foreign exchanges 
are working to their disadvantage. It is quite the excep- 
tion to find a colliery that can see the prospect of regular 
working for a week ahead. Still, salesmen are fighting 
sternly against cutting their prices, knowing that they are 
already unremunerative, and that to reduce them further 
only means greater losses. Best Admiralty large can be 
secured at 26s. and even a shade under, and ordinary 
qualities are quoted at 25s. to 25s. 3d. Superior small 
coals are relatively steadier than large descriptions, on 
account of the fact that the reduced working of large 
coals means that the quantity of small coals is restricted. 
Patent fuel and coke keeps about the same, without any 
very great activity. 








Latest News from the Provinces. 





WALES AND ADJOINING COUNTIES. 
Coal Prices. 


Tue South Wales coalowners have considered a 
report presented by the Commercial Committee concern- 
ing market conditions and selling prices, and as a result 
the Committee has been given instructions to give the 
matter its further immediate attention with a view to 
stabilising and preventing unnecessary reductions in prices. 
It was reported that the threat of the miners to give notices 
on July 10th had already had a prejudicial effect on the 
market. 


Swansea Metal Exchange. 


The conditions in the tin-plate market show no 
change, but prices keep firm. There is, however, a good 
number of mills idle, which means that many workmen are 
unemployed. The galvanised sheet market is quiet. 








Catalogues. 





Westincuovuse Execrric InrernatTionar Company, New 
York, U.S.A.—Pamphlet on ‘‘ Westinghouse Sub-station and 
Transmission Equipment.” 


Tue Rees Rorvurso Manvuracturinc Company, Limited, 
Wolverhampton.—Pamphlet No. R 197, descriptive of rotary 
jet condensers and vacuum pumps. 


Tue Scorrisn Tuse Company, Limited, 34, Robertson- 
street, Glasgow.—Pamphlet, entitled ‘* Instructions for Heating 
‘Armco ’ Quality Ingot Iron Tubes.” 


Wetco Parents, 150, Alma-street, Birmingham.—Folder 
dealing with the following electrical subjects :—Kettles, hot 
plates, bowl fires and heaters, irons and toasters. 

E. 8. Russeit anp Co., 243, Great College-street, Camden 
Town, N.W. 1.—Pamphlet which treate of the Russell domestic 
water heater, combined with the electric lighting supply. 


Noset Inpvustries, Limited, Nobel House, Buckingham- 
gate, 8.W. 1.—Booklet published for Thermit, Limited, 155, 
Church-road, Battersea, 8.W. 11, om the welding of rails, 





Tse InstirvuTion oF MuNIcIPAL AND CounTY ENGINEERS.— 
A meeting of the Institution of Municipal and County Engineers 
will be held in the Scottish District at Perth on Thursday, Friday 
and Saturday, July 6th, 7th and 8th next. The following pro- 
gramme has been arranged :—On the Thursday, at 8.30 p.m., 
there will be a business meeting in the Station Hotel, Perth. On 
the Friday morning, at 10 a.m., the members will be received by 
the Lord Provost and Magistrates of the City of Perth, in the 
Council Hall, City Chambers, 3, High-street, Perth, after which 
there will be a discussion on the following papers :—(1) “‘ Muni- 
cipal Works in Perth,” by Mr. Thomas M’Laren, burgh engineer, 
Perth ; (2) “ Notes on the Training of a Highway Engineer,” 
by Mr. Geo. 8. Barry, F.S.I., F.L.G.A., district road surveyor, 
Ayr; (3) “Compulsory Town Planning,”” by Mr. Wm. A. 
Macartney, A.M. Inst. C.E., burgh engineer, Dumbarton ; (4) 
** Modern Transport,” by Mr. Hugh McDiarmid, district road 
surveyor, Dunfermline; (5) “ Organisation and Personnel,” 
by Mr. A. Forbes, county road surveyor, Kincardineshire, and 
Mr. Jas. Andrew, county road surveyor, Dumbartonshire ; 
“Plant,” by Mr. Wm. Ellacott, county road surveyor, Mid- 
lothian ; and “* Local Materials,’’ by Mr. Jas. Lang, county road 
surveyor, Ayrshire. At 1 p.m. there will be a luncheon in the 
Station Hotel, Perth, provided by the Corporation of the City of 
Perth ; and at 2.30 p.m. the discussion on the papers referred 
to above will be continued. At 3.30 p.m, there will be alternative 
visits to (@) municipal works in Perth, including (1) Trinidad 
asphalt roads recent + constructed and in course of construction ; 
(2) water pumping station ; (3) cleansing department electric 
vehicles ; (4) Trinidad asphalt mixing plant in Corporation 
yard ; (5) Darnhill Drive ot site and new tennis courts ; 
(6) public wash-houses, Canal-street ; and (6) to putting greens 
at North and South Inches ; bowling green, South Inch ; Mon- 
creiffe Island and Craigiehill golf courses, or Kinnoull Hill. At 
5 p.m. tea will be provided in the City Hall, followed by (a) 
cinematograph film illustrating the Trmidad asphalt industry 
and process of road construction ; (6) microscopic lantern slides 
showing sections of local whinstone used in road construction ; 
and at 7.45 p.m. the annual dinner will be held in the Station 
Hotel, Perth. On the Saturday, at 9 a.m., there will be a visit 
by motor char-A-banc to proposed site of the lower generating 
station, Grampian electricity supply scheme, on the river 
Tummel, and to Loch Rannoch which is to be raised in level 
several feet. 
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a. 
Current Prices for Metals and Fuels. 
iRON ORE. BTEEL (continued) FUELS. 

- N.W. Coast— N.E. Coast— Home. Export. SCOTLAND E 

Native at ™ 25/- 2a 4, Se «4 | tas sees . xport 
(1) Spanish 25/- Ship Plates ... ... 10 0 0 vn (f.0.b, enti 179 
(1) N. African 25/- Angles ... .. 9 10 = ‘ = S 18/ 

Boiler Plates ... 13 10 - “ 8 as <n 

N.E. Coast— Joists... ... 10 0 0 ~ So gee nr an - 
Native A = Heavy Rails ... 900 = 9). 

” oe Doubles ... 1g 

Foreign (c.i.f.) . 26/- Fish-plates 1410 0 - “ z Singles 18,3 

Channels... ... 1410 0 - AYnsnmEs— 
aie pe Pax Ri D2 eames Hard Billets ... 815 0 - (f.0.b. Ports)—Steam ... 17,9 
Soft Billets 715 0 -_ “ i Splint 19/- 
.W. Trebi 20 
PIG IRON pint le ee - . 
Home. Export, Heavy Rails ... 7.0. os we - ‘ os ee - » 17/9 to 21/6 
2s. 4. 2s. 4, Light ,, ll 0 Oto 18 0 0 aN, A ea " 28 — 

(2) Scor.axD— Billets . 950 a Trebles avig 20 ‘ 
Hematite ... ... 6 8 9 - Ship Plates 10 0 0 on Doubles “ a 
~~ . Foundry : bs - Boiler ,, 13 10 0 = Singles 18,6 

o. ” 7 MaNOHESTER— Loraians— 

N.E. Coast— Bars (Round) 910 0 to 0 (f.0.b. Leith)—Best Steam ... 19 
Hematite Mixed Nos. 414 0 l4 0 » (others) 1010 0 to 0 Secondary Steam ... 18 
No, 1 415 0 415 0 Hoops (Best) 15 56 0 1 00 Trebles 20/6 

ee oe » (Soft Steel) 3.6.0 «= 12 0 0 Doubles 19,3 
Plates .. 910 Otell 0 0 Singles 18.6 

No. 1... 4150. 415 0 ‘ rv 510 0 = 

Silicious Iron 4150. 415 0 » (Lanes, Boiler)... 1 ENGLAND, 

No. 8 G.M.B. ... 4100. 410 9 |Sarmp— — (8) N.W. Coum— 

No. 4 Foundry 2 476 Siemens Acid Billets .. 10 0 0 - 2 Me 33/- 

No. 4 Forge owe: ese Bessemer Billets ... 1210 0 _ ~ men ly 40/- to 61/ 

Mottled 400. 400 Hard Basic 815 0 - Coke ... 34/- 

White ... 400. 400 Soft ,, 715 0 —- NosvaumsensasD— 

Hoops ... .. 12 5 0 = Best Steams 22 6 to 24 

MIDLANDS, Soft Wire Rods 1 0 0 - Second Steams 20/6 to 21/6 

(3) Staffs. — MipLanps— Steam Smalls ... 13/- to 15, 
All-mine (Cold Blast) ...13 0 0 - Small Rolled Bars... 9 5 0te 910 0 Unscreened 20/6 
Part Mine Forge None offering. Bessemer Billets ... 710 0 to 712 6 Household 25/- to 28 
North Staffs. No.3 FP'dry 4 5 0t0 410 0 Hoops... 1110 0 to 12 0 0 = te 

(3) Northampton— Gas Tube Strip 10 5 0 to1010 0 Best Gas ... a a 
Foundry Nos. 2 and 1... Nominal. Gheots (06'W.G.) ... ... 1210 © ee — wr 95/- to 28 

~ No. 3 400 ~ ~ Galv. Sheets(f.o. b. Leal 16 0 0 - Sooniee" tes one to 98 
” Forge 810 @to3 12 6 Angles... ww 910 0 _ ound esa / 
- Joists 10 0 @ _ SuEFFIELD— INLAND. 

(8) Derbyshire— Tees .. 1010 0 “ 8. Yorks. Best Steam Hards 22/- to 23/- = 
No. 3 Foundry 40 Oto4 2 6 Bridge and Tank Plates 10 0 0 ren Derbyshire Hards ... “4 20/- to 21/- 7 
Forge ion 312 6tc315 0 Seconds . 18/- to 20/- = 

(3) Lincolnshire— eres oe ht ia . Arey eee a owe oi to ~ - 

¥ 18/- = 

Basic 40 0to4 5 0 NON-FERROUS METALS. eee vel ee 

Foundry 45 0t0410 0 Swansza— Washed Smalls ose ... 10/- to 11/- _ 

ee) ee 42 6to4 5 0 Tin-plates, LC., 20 by 14 we oe 19/6 to 19,9 Best Hard ‘Slacks ... = 12/- to 187- » 
7 eB Seconds - .. 9/- to 10/6 = 

(4) N.W. Coast— Block Tin (cash) Pe pines = - : Bott Nutty ” 716 to 8/6 as 

N. Lanes, and Cum. a (three months) Pea 7/- to 8/- pat 

‘ . Copper (cash)... i ae 6110 0 ” 

Hematite Mixed Nos. 615 0 — (three months) 62 0 0 Small ” ws 2j/- to 4/6 we 

Spanish Lead (cash) cr . 476 House, Branch oes . 36/- to 37/6 - 

ies ” (three menthe) 2310 0 ” Best Silkstone ... 33/- to 34/- ~ ~ 
Spelter (cash) yao int 2715 0 Blast Farnace Coke (Inland and Export)... 19/- to 21, 

MANUFACTURED IRON. » (three months)... 27 12 6 Canorr— (9)SOUTH WALES. 
MaNOCHESTER— Steam 

H € j 
ee yaa Copper, Best Selected Ingots 68 0 0 Best Smokeless Large ... “— to 26/. 

SooTLaND— » Electrolytic 70 0 0 — oe " 4 = pe 
Crown Bars .. ... 11 0 0 1015 0 ” oo co . ; . da lanes > 98/6 he 7 : 
a en 12 0 0 pl » Loco inary large... 8 ' 

‘ Rep Best Black Vein Large 25/- te 25/6 

2.2 Gen Brass Loco Tubes 0 0113 id ib weno 

. AST: »» Condenser... Ol @ Western Valley ,, bab 25/- te 25/6 

Crown Bars ... fas a = Lead, English 200 Best Eastern Valley Large ... 24/6 25/- 

Tees 1010 0 - » Foreign 2 00 Ordinary ” ” 23/- to 24’- 

Lasos.— Best Steam Smalls 18/- to 186 

— 7 Ordinary _,, 15/- to 17/- 

» stay ap nad Nap tree Able 7 Washed Nuts... ... . 22/6 to 25/- 

Second Quality Bars ... 10 5 0 _ FERRO ALLOYS, No. 3 Rhondda a" 27.6 to 28,6 

eee eas ae ane 400 1315 0 (AU prices now nominal). - Smalls 20/- te 21/- 

8, Youzs.— Tungsten Metal Powder ... ... 1/8 per Ib. No. 2 Large 22/6 to 236 
Crown Bars ... 12 00 frat Ferro Tungsten ... ... «+. 1/5 per Ib. " » ‘Through 19/- 20/. 
es. emp, an 13 0 0 - Per Ton. Per Unit » «Smalls 14/- to 16/- 
eas nae td “400 a Ferro Chrome, 4 p.c. to 6 p.c. carbon... £27 10/- Coke seaport)... 34/- to 35-- 

- 6 p.e. to 8 p.c. a £25 10 0 9/- 25). on 

MIDLANDs— tiny scl £24 10 0 8) Patent Fuel - 25/- te 27,6 
Crown Bars ... 1110 Oto ll 15 0 “ Specially nat 7 Pitwood (ex ship) ... 30/- te 31/- 
Marked Bars (Staffs). 1310 0 e000 eee _ Max. 2 p.c. carbon — 26/- ay Coals 
Not and Bolt Bars 10 0 Oto10 5 0 aon £80 30/- aceite Say to 626 
Gas Tube Stri ll 0 Otell 5 0 ° .ee TS a of & 
s a aa'e . » 075 pe. coches... +085 87/- Seconds 40'- to 426 

2 (Wom.) ‘ 0 »»  earbon free . .-1 1 per Ib, Red Vein 30/- to 82/6 

peer a re Metallic Chromium oss .--5/8 per Ib, Big Vein ... .. 2,6 to 47,6 

Ferro Manganese wie ‘ea ton) £15 for home, Machine-made Cobbles... 57/6 to 60/- 

STEEL. » Silicon, 45 p.c. to50 p.e. ... ...818 0 0 scale 5/- Nats ... 55'- to 57.6 

anit Beans 37/6 to 40/- 

6) Home, (7) Export, it Mi at cao Mera rs eth os asin a oe Pees. eee 24/- to 28/- 

é€ea 4 €£ea 4, anad Breaker Duff ... 8/- to 8/6 

5) Sooranp— panos ey sare Rabbly Culm ... 15 6 to 16/- 
Molybdenum > ...6/6 per Ib. 

Boiler Plates .. 1310 0 por _ o eid 9 1 Steam Coals: 

Ship Plates gin. andup10 0 0 - m» ‘Titaninm (carbon free)... ..1/2 per Ib Large 22/- to 24/- 
Sections... ... ... 910 0 a Nickel (per ton) oy © Gutets .. ... 2 - to 22/6 
Steel Sheets,’,in.todin. 11 5 0 - yetau My al me 9 yoo Smalls... ... 14/- to 16/- 
Sheets(Gal. Cor. 244B.G.) — 100 pe py (British Official). Cargo Through 18;- to 20'- 

1) Delivered, (3) Net Makers’ works, (3) At furnaces, (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


(8) Except where otherwise indicated coals are per tou at pit for inland and f.0.b. for export and coke is per ton on rail at ovens and f.0,b, for export, 


(7) Export Prices—F.0.B, Glasgow. 


(9) Per ton t.o,b. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Commercial Treaties. 

Tue signing of a commercial treaty between 
France and Spain last week was the first step that has 
beer: taken in the carrying out of a programme of separate 
short-period treaties with different countries. The 
negotiations have been particularly long and arduous, 
and for some months commercial relations between France 
and Spain were completely suspended, with such disas- 
trous results that very considerable efforts had to be 
made on both sides to conciliate conflicting interests. 
fhe French have not obtained all that they desired, but 
the concessions are sufficiently important to allow of a 
resumption of business under much better conditions than 
existed before the rupture of the former treaty. In the 
ease of French goods entering Spain there are reductions 
of 20 per cent. on the minimum tariff for small tools ; from 
10 to 20 per cent. on steam engines according to weight ; 
of 14.28 to 29 per cent. on locomotives according to 
weight and gauge; of 10 per cent. on machine tools up 
to 5 tons in weight and 20 per cent. above; and up to 
40 per cent. on motor cars according to price. The only 
other treaty concluded has been with Poland, which, of 
course, presented no difficulties ; but with Belgium the 
negotiations appear to be no easier than those with Spain, 
for despite statements to the effect that there are pros- 
pects of an early settlement, the frequent suspension of 
negotiations proves that the difficulties are of a serious 
character. The principle of the French system of patch- 
work treaties was bound to meet with considerable oppo- 
sition, for the reason that it does not put all countries on 
the same footing, and as the object of the French Govern- 
ment is to obtain specially favoured treatment for goods 
exported to particular countries, it follows that there is 
always a risk of reciprocal advantages being accorded 
for certain manufactures imported into France from some 
of those countries to the detriment of others. It is true 
that efforts are made to provide against this risk, but the 
system is so complicated that there is a fear of advantages 
in respect to import duties into France being nullified by 
future treaties with other countries. It is obvious that 
Great Britain, like Belgium, cannot accept a treaty that 
may eventually place it at a disadvantage with regard to 
foreign competitors; but if Belgium should accept a 
“commercial arrangement "’ it may be assumed that the 
guarantees offered will be sufficient to warrant Great 
Britain consenting to negotiate with France on similar lines. 


Arsenal Reforms. 

The cost to the country of arsenals that have so 
little to do that all sorts of expedients are adopted to find 
employment for highly paid men has been so severely 
criticised that the Government decided a long while ago 
to suppress two of the establishments and to carry out 
economies in the others. Shipbuilding in the arsenals is 
notoriously more costly than in private yards, and there 
has been a strong agitation in favour of handing over all 
work to private industry. The Government, however, 
insists on maintaining the majority of the arsenals, and a 
report upon its scheme has just been presented to the 
Chamber of Deputies by M. de Chappedelaine. The six 
existing arsenals are at Cherbourg, Brest, Lorient, Roche- 
fort, Toulon and Bizerte. There are three State factories 
at Guérigny, Indret, and Ruelle. In 1914 these nine 
establishments employed 33,400 hands, which number was 
increased in 1918 to 65,000. This year, however, it has 
been reduced to 30,278. Amongst the reforms proposed 
is the transference of the Rochefort arsenal to private 
industry, the State maintaining only just what is required 
for repairs and other work necessary for local coast defence. 
Che works at Guérigny will also be leased to private 
firms, and the manufacture of chains, which was its 
speciality, will be transferred to Indret. The Cherbourg 
arsenal will be practically suppressed, and will be used 
only for repairs to ships in the port. Both the Lorient 
and Bizerte arsenals will be considerably reduced, while 
even at Brest and Toulon there will be a diminution in the 
staffs. It is expected that these reforms will realise an 
economy of 50 million francs a year, while the disposal of 
the unnecessary plant and machinery will bring in about 
100 million francs. 


The Merchant Marine. 


In a recent communication to the Académie de 
Marine by M. de Rousiers upon the situation of the 
merchant marine, it was stated that towards the middle 
of 1921 there was a tonnage of 2,543,635 tons, which was 
nearly the pre-war total. Since the liquidation of the 
State fleet and the surrendering of German ships the total 
had risen to 3,500,000 tons. Although this would place 
France in the front rank amongst maritime countries, 
the tonnage might give an exaggerated idea of the value 
of the fleet, for a large proportion of the ships is not 
modern, and many of the vessels are not serviceable. 
The tonnage is not in excess of the normal, and the present 
crisis is due to the phenomenal decline of the French 
shipping trade, as well as to the impossibility of French 
shipowners competing for foreign freights so long as they 
are burdened with the eight hours’ day and other heavy 
charges from which foreign shipowners are exempt. 
Experience has shown that it is quite impossible to main- 
tain the eight hours’ day in the marine, and shipowners 
are therefore urging that the operations of the law should 
be suspended until the eight hours’ day is adopted in the 
merchant marines of other countries. 


Automatic Couplings. 

Since the Minister of Public Works decided upon 
carrying out tests with automatic couplings in the hope 
of being able to select a type that could be adopted 
universally, the Technical Commission of Railways has 
been long examining the various apparatus submitted. 
No fewer than 404 proposals for automatic couplings were 
Sent in, and after a long process of elimination there were 
only five left for final selection. These have now been 
reduced to two—the Boirault and the Henricot. These 
two systems of automatic couplings are to be fitted to a 
large number of wagons on different lines with a view of 
seeing which of the two can be definitely adopted. 





British Patent Specifications. 





When an @ tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at la. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 








INTERNAL COMBUSTION ENGINES. 


180,109. March 10th, 1921.—ImPpROVEMENTS IN OR RELATING 


To JACKETED CONDUITS AND TO THE MANUFACTURE OF | 


TRE Same, Brown and Barlow, Limited, of Westwood-road, 
Witton, Birmingham, and Clement Brown, of 19, Trinity- 
road, Birchfield, Birmingham. 


Tee conduit described in this <pecification is particularly | 


applicable to the induction pipes of internal combustion engines. 
A length of drawn copper or other tube A is encircled by e sand 
core—not shown—having projections at or near its extremities 
adapted to form inlets and outlets B to the jacket space C. 


N?IBO.109 








The whole is then placed in a mould, and an aluminium or other 


jacket D cast on to the conduit A. The core is then shaken out 
through the inlet and outlet openings B, which terminate in 
external bosses E upon the casting D. A composite jacketed 
conduit is thus provided with means for the admission and 
egress of heating media, such as the exhanst gases of the engine 
—May 25th, 1922. 


CONDENSERS. 


179,976. January 12th, 1921.—.JMPROVEMENTS RELATING TO 
Mutti-stace Evecrors FoR WITHDRAWING THE AIR 
FroM Surrace Conpensers, G. and J. Weir, Limited, 
Cathcart, Glasgow, and George Weir, of the same address. 

In the drawing, A, B, C, D are the first, second, third and 
fourth ejectors respectively of a series. FE is the suction port 
of the first-stage ejector. The discharge from this ejector passes 
into the inter-condenser F from which the air is led by the pipe 

G to the second-stage ejector, while the condensate is drained 

off by the pipes H and Z, the latter pipe being connected to the 

main condenser. A portion of the discharge of the second-stage 
ejector is withdrawn through the pipe K, and led to the first- 
stage ejector where, discharging p= othe the nozzle M, it acts 
as aspirating or impelling fluid. The remainder of the discharge 

of the second-stage ejector passes into the inter-condenser N 

from which the air is led by the pipe O to the third-stage ejector, 

while the condensate is drained off by a pipe which discharges 
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into the pipe Z. A portion of the discharge of the third-stage 
ejector is withdrawn through the pipe P, and led to the second- 


stage ejector, where, discharging through the nozzle Q, it acts | 


as aspirating or impelling fluid. The remainder of the discharge 
of the third-stage ejector passes into the inter-condenser R, 
from which the air is led by the pipe S to the fourth-stage 
ejector, while the condensate is drained off by the pipe Z. A 
portion of the discharge of the fourth-stage ejector is withdrawn 
through the pipe T and led to the third-stage ejector, where, 
discharging through the nozzle U, it acts as aspirating or im- 
pelling fluid. The remainder of the discharge of the fourth- 
stage ejector passes into the condenser V, from which the air is 
delivered through the port W, while the condensate is drained 
oft by a pipe L, which conveys it to the boiler feed tank. The 
nozzle J of the fourth-stage ejector is supplied through the pipe 
I with live steam.—May 12th, 1922. 


SWITCHGEAR. 


180,249. April 12th, 1921.—ImMPROVEMENTS IN AND RELATING 
TO THE ConTRrot or Etectrric Motors, The British Thom- 
son-Houston Company, of 83, Cannon-street, and Hammond 
Charles Hastings, of 235, Clifton-road, Rugby, and Harold 
Fitzhugh Farmer, of 32, York-street, Rugby. 

A shunt motor of the variable-speed type is shown controlled 
by an autoratic starter of the counter E.M.F. type, but this 
arrangement is shown for illustration purposes only, and the 


scheme can be applied to various other forms of automatic 
starters. A contactor A is arranged to short circuit the field 
rheostat B during the starting iod. This contactor is con 
trolled by # series coil C connected in such a manner that this 
coil is in circuit while the machine is starting, but is automatically 
cut out when a counter electromotive force contactor D closes 
and brings the machine up to full speed, so that when the line 
contactor E ia closed the field contactor will also close, cutting 


N?180,249 

















out the field rheostat and giving full field to the machine, This 
contactor will remain closed until the last accelerating con- 
tactor has operated, when the field contactor will be o by 
reason of the short circuiting of its series coil C and will reintro- 
| duce into the shunt field circuit the field rbeostat. The contacts 
| of the field contactor are shunted by a condenser F to enable the 
| contactor to open without excessive arcing, due to the voltage 
| drop across the field rheostat.— May 25th, 1922. 


BATTERIES. 


| 

| 

| 180,170,—April 2st, 1921.—IMPROVEMENTs LN OR RELATING 

To Boxes orn CONTAINERS, MORE ESPECIALLY INTENDED 

| ror Execrric Batrerres on Accumutators, The New 

} Eccles Rubber Works, Limited, of Monton-road, Eccles, 

| Lancashire, and Sidney William Cox, of the same address. 

| The box or container is composed of two layers A, of ebonite 
or vuleanite, having layers or cores B of canvas separated by 

| layers C of soft rubber interposed between the layers of ebonite 
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} 

The top edges of the container are covered with # band or layer 
| D of ebonite or vulcanite. The container is primarily intended 
i 
| 
} 





for train lighting and other similar batteries, the usual outside 


| wooden case being dispensed with.— May 25th, 1922. 


TRANSFORMERS. 


| 157,123. January 8th, 192]1.—ARRANGEMENTS FOR THE Sur 
PRESSION OF EagTu LEAKAGE CURRENT oF Hten-VoOLTaGcE 
| Networks, Siemens-Schuckertwerke Gesellschaft mit 
Beschrankter Haftung, of Siemensstadt, near Berlin. 

| This invention relates to the suppression of the earth leakage 
| current of high-voltage systems. The neutral point of the 
| primary winding of a transformer is connected directly to earth 
| without the interposition of choking coils, and the delta con- 
| nected secondary is so dimensioned or adjusted that when 
| 


| N?°157,123 


an earth leakage, the inductance opposing the 
| earth —— ~ current is substantially smaller than the 
| working inductance. The primary windings A of the 
| transformer are star connected, and the neutral point is earthed 
at E. The secondary windiz D are delta connected. By 
using an adjustable resistance B in the secondary winding, it is 
possible easily to adapt the transformer at all times to the variable 
conditions of the network. In order to obtain a compensating 
effect which shall be as strong a3 possible, it is preferable to pro- 
vide a separate leg C, over which # portion of a flux passes, when 








THE ENGINEER 


June 30, 1929 








there is a short circuit. By adopting suitable dimensions, the 
E.M.F. in the coil connected to the conductor closed through 
earth, can in this way be made practically equal to zero, so that 
the full voltage of the network is obtained in the transformer. 
Tne same effect may also be obtained with a shell transformer. 
The transformer may be provided in addition to the secondary 
short-circuited compensation winding above referred to with an 
additional secondary, the windings E of which are star connected 
This additional secondary winding allows the transformer to be 
used for any other purpose, such as for lighting lamps or driving 
motors. May 8th, 1922. 


172,601. June 8th, 1921.—ImMPpRovemENTs In CooLine Appa- 
raTus FOR Execrric Om Transrormers, Aktiengesell- 
schaft Brown, Boveri et Cie., of Baden, Switzerland. 

In large oil transformers with external oil circulation, the 
upper parts, especially the upper iron yoke, make contact with 
oil that is already heated, and therefore they are very liable to 
exceed the permissible temperature. According to the present 

invention, the upper yoke is cooled by being “ washed ” by a 

separate and cold stream of oil. The cold oil enters the box A 
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at the point B, and passes out of it in a heated state at the point 
C. The stream of cold oil is divided by a deflector at E into two 
portions, the greater portion spreading out at once in the lower 
part of the transformer box and then “ washing ” the trans- 
former D from the bottom up to the top, whereas the other and 
far smaller portion flows through the pipe F directly to the up 
yoke G, and is driven through transverse slots in the yoke, 
and finally passes out again from the box A, together with the 
other oil, at the point C. The slots H may be connected directly 
with the separate pipe F.— May 25th, 1922. 


SHIPS AND BOATS. 


180,105. May 7th, 1921.—ImPRovements TO STEAM-DRIVEN 
MACHINERY FoR Power Pr.aNts AND Sutps’ Prorvursion, 
Wilhelm Mickelsen, of Queen’s Island, Belfast, and 
Frederick Ernest Rebbeck, of Messrs. Harland and Wolff 
Shipbuilding and Engineering Works, Queen’s Island, 
Belfast. 

The main machinery or propeller shafts P are driven as usual 

by either reciprocating steam engines or steam turbines A. 

The auxiliary machinery B is driven independently by electricity 
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generated by auxiliary internal combustion engines C installed 
for that purpose. The exhaust gases from the auxiliary engines 
C may be conducted through an exhaust pipe D to heat the 
feed-water heater E for the boilers of the main machinery A.— 
May 25th, 1922. 


MISCELLANEOUS. 


180,244. August Sth, 1921.—-ImprRovemMEeNTs IN PosITIVELY 
CONTROLLED MANC@UVRING AND EMERGENCY SHUT-OFF 


Vatves, Cockburns, Limited, and David Cockburn and 
Donald MacNicoll, all of Clydesdale Erigineering Works, 


Glasgow. 


respectively to the valve spindle D and to the valve-operating 
screw E, and fulerumed about midway on a fulcrum link F. 
Fulcrumed on the valve casing is a bell-crank lever G, which 
is connected at its ends H K respectively to the fulcrum link 
F and to the rod L of an emergency piston M, designed to come 
into operation on the actuation of a control valve—not shown. 
The fulcrum link F and the adjacent arm of the bell-crank 
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lever G present a toggle system, of which the central pivot N 
rests normally on a lug O disposed out of alignment with the 
fulcrum P of the main lever or levers and the fulcrum R of the 
bell-crank lever. When the emergency piston is operated, the 
toggle mechanism is first bent so that the pivot N disengages the 
lug O, and thus withdraws the fulcrum from the main levers A, 
and afterwards the bell-crank lever G acts on the link F to pull 
the main levers A towards the position in which the valve is 
closed.— May 25th, 1922. 


180,240. July 13th, 1921.—Improvep Means ror Securine 
CAMS AND THE LIke upon Tarer Suarts, The Villiers 
Engineering Company, of Bakewall, Wolverhampton, and 
Frank Pountney, of 4, Mount-road, Penn, Staffordshire. 

This invention relates to means for securing wheels, cams, 

&c., upon tapered shafts, and the object is to provide a simple 

arr nt which will avoid the use of feathers, pins, &c., 

and at the same time ensure a firm grip so that there is no danger 
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of the part that is fixed on the shaft slipping. The shaft A 
in the case illustrated is formed with a plain taper, and at the 
end of the taper it is screwed to receive a nut for dziag the sleeve 
B in place on the taper. To the sleeve B a fly-wheel is attached. 
In the bore of the sleeve B three or more longitudinal grooves 
C are formed, so that the contact area is reduced and the 
contact pressure increased.— May 25th, 1922. 


180,202. May 13th, 1921.—Improvements In Om Burners, 
Ernest Andrew Reid, of Canadian and General Finence 
Company, of 3, London-wall, E.C. 2. 

This invention relates to an improved method of burning oil 

for industrial purposes. The apparatus consists of a casting 

having an upper eaten A into which oil is supplied by a pipe 
through the opening B. The oil flows on to the downwardly 
inclined floor C and over the lip D, which is preferably curved as 

shown. Steam is introduced into the lower chamber E by o 

pipe through the opening F. G is an opening to receive a cock 

or removal of condensed water. The device is supported on 





The system comprises a main lever A connected at the ends B C 


END OF VOL. CXXXITI. 
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! 
downward at a suitable angle. 
ich 


The steam passes thro 
ugh the 
| nozzles H, which are i ~ 


#0 converge in pairs towards 


N°180,202 


4% ZI 





points K, which are vertically beneath the edge of the lip D 
—May 25th, 1922. 





Forthcoming Engagements. 








Secretaries of Institutions, Societies, &c., di of having 
notices of meetings inserted in this column, are req i to note 
that, in order tu make sure of its insertion, the necessary inf rmation 


should reach this o. on, or before, the morning of the Wednesday 
of the week ling the meetings. In all cases the time and 
PLACE at which the meeting is to be held should be clearly stated, 


MONDAY, JULY 3nrp. 
Tae Royat Instrrvtion or Great Barrrar.—Albe:narie. 
street, Piccadilly. General meeting. 5 p.m. 
TUESDAY tro TUESDAY, JULY 4ra ro lira. 
Tas Society or Caemtoat Inpustry.—Glasgow. Annual 
general meeting. For programme see page 710. 
WEDNESDAY, JULY 5ru. 


Tue Iystrrvtion or Locomotive Enorngers: MANCHESTER 
Centre.—Visit to the works of the Partington Steel and Iron 
Company, Limited, Irlam, near Manchester. The directors of 
the company have courteously invited members to luncheon 
prior to the visit. It is suggested members travel by the 12.33 
p-m. train from Manchester Central (C.L.C.) to Irlam, in order 
to be at the offices at | p.m. 


THURSDAY, JULY 6ra. 


Tax Instrrution or Municiral anp County ENGINEERS, 
— litan District meeting at Ashby -de-la-Zouch. Members 
will leave St. Pancras at 10.20 a.m. 


THURSDAY, FRIDAY asp SATURDAY, JULY 6rx, 
7TH AND 8TH. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS. 

Seottish District meeting at Perth. For programme see page 733 

WEDNESDAY to FRIDAY, SEPTEMBER 20x To 22ND 

Tre Institute oF Merats.- 

ing. 


Swansea. Annual autumn meet- 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 
Tae Attias Metat anp Attoys Company (1921), Limited, 
informs us that it has removed its offices from 52, Queen Victoria- 
street, London, E.C. 4, to 1, Central-buildings, Westminster, 
London, 8.W. 1, and requests that all communications may be 
sent to the new address. Telephone, Victoria 4426 ; telegraphic 
address, *‘ Aloyau Vic. London.” 


We are informed that a working arrangement has been 
arrived at between Sir W. G. Armstrong, Whitworth and Co 

Limited, and the firm of Charles Walmsley and Co., Limited, 
»aper-making machinery manufacturers, of Bury, Lancashire 
The offices of the Armstrong-Whitworth Hydro-electric Depart 

ment, No. 8, Great George-street, Westminster, 8.W. 1, will be 
used as the London offices of Messrs. Walmsley and Co. 





Contracts.—Cammell! Laird and Co., Limited, of Birkenhead 
have received an order from the United Fruit Company, ot 
Boston, U.S.A., for three insulated motor ships for their fruit 
business. The vessels are of about 4000 tons gross and will b« 
or er electric motors, the current being generated by 
‘ Camellaird-Fullagar "’ Diesel engines. 

Royat AgronavutTicaL Socrety.—It is announced that th« 
first associate fellowship examination of the Royal Aeronautica! 
Society in accordance with the new regulat.ons will be held on 
Monday, mber 25th (Part I.), and Tuesday, September 
26th (Pe .), in the Library at 7, Albemarle-street, London, 
W. 1. Entries should reach the secretary at that address not 
later than Monday, August 28th. 


Train Resistance.—Some years ago, in certain experiment » 
on train resistance tests were made of the effect of closing tl 
spaces between vehicles so that the whole train presente! 4 
eontinuous exterior. Frequent references to these tests have 
appeared in THe Enotveer, but we have failed to trace th« 
details of them. These details are required by a correspondent, 
and we shall feel greatly obliged to any reader who can inform 





two transverse ribs and in such manner that the floor C slopes 





us where they are to be found.—Ep, Tue E. 
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PATENTS FOR SALE 
HE PROPRIETOR of LETTERS PATENT No. R IMMEDIATE DISPOSAL, Triple. c expansion 
T 126,000, relating to BE , 16tin. and 26in 


SUCTION CLEANER, 
to POSE of his PATENT or to ny ab 
ae tovtntere Jb fays pe ae. 
with a ViewMe the adequate working of the pateut in in 
this country.» Inquiriesyto be addressed to 
CRUIKSHANK and FAIRWEATHER, 


65-66, Chancery-lane, London, W.0. 2, 8559 u 


with Marine Troe i iurn-tu LER, 7 ty, a ytT 10ft,, 
dome, foks a, Eley as rh ret 
ct on rey oes teagan a 





eubic feet 
per 24 hours, incl ud ing — - tC: ve 








HE PROPRIETOR of PATENT No. 116, 217. 
‘Stern Tu and their Stuffing-boxes. is 
DESIROUS of KNTERING into ARRANGEMENTS 
by way LICE and reasonable 


NCE otherwise on 
for the gurpdte of Le the same ond 


000, and 46,000 cubte 
Complete WATER Gas’ PLANT. to generate 
500.000 ie feet per 24 hours, with relief holder, 
boilers, &c. Both plants are in first-dlass working 
condition and suitable for re-erection.—For list apply 
to Mr. W. EY, Secretary, Alliance and Dublin 
Consumers’ Gas Co., D’ Olier- street, Dublin, 8530 a 





terms ri 
ensuring ite fall de 
es oes al rl and 


this country. All com, 
co., Patent Reents, %, 26, Ho!born- viaduct a 
1. 


in the first 1 
BA 
HE 
T 109.249, relating* to 
MOTOR PLOUGHS, 
DESIRE to DISPOSE of their PATENT or to GRANT 
LICENGES to interested parties on reasonable 
with a View to the adequate working of the patent in 
this country, Inquiries to be addressed to 
CRUIKSHANK and FAIRWEATHER, 


65-66, Chancery-lane, Londen, W.C. 2, 8622 u 








PROPRIETORS. of LETTERS PATENT No. 





HE PROPRIETOR of Lee ings 3 Pry td No 
16,136/14, stun July 6. relati ~ 
@VvaCctUM CLEANER,” is DESIROUS ae 
iG inte ARRANGEMENTS by way of a LICENCE 
otherwise on able terms for the purpose of 
$XPLOITING the above patent and ensuring 
tical working in Great Britain.—all Gite to be 
addressed to B. SINGER, Steger Building, nee. 
Titinois 8599 


iE ror, otf LETTERS PATENT Wo. 


relating to 
ME ANS FOR INDICATING THE CORRECTIONS 
PPLIED 


FoR oP Lace OR Ly EBVA- 
TION WHEN iG AT MOVING 
DESIRE to DISPOSE of their PATENT or to G 
LICENCES to interested parties on ressonable 
with s view to the adequate working of _ patent ip 


6 cou Laquir! 
ORUIKSHANK and FAIRWEATHER, 
. 2, 60 a 


65-66, Chancery- tana, London, W.0 


mPHE Pg tye BRITISH PATENT No. 

Mm —— 4th se me for wen’: 
relating to Reto} ne achines 

ment is oe Sst TERING imo NEGOTIATIONS 


for the EXPLOITATION of the invention in Great 











Britain. —For particulars apply, MEWBURN, ELLIS 
and CO., of 70/72, Chancery-lane, London, ve ae 
" 





0 eae FACTURERS OF ORE ROASTING FUR- 
CES.—The PROPRIETORS of eee No. 
9958 " 1915 are DESIROUS of ENTERING into 
ee TATIONS for the GRANT of LICENCES to 
manufacturers on royalty or otherwise or to treat for 
the A < the PATENT outright.—Particulers will 
ve on "Eheerr tne ad 4. M and WM. 
Clank ‘. tod 54 


MACHINERY, &c.. WANTED 








JANTED, a Compound Condenst Vertical or 
Horizontal MILL STEAM ENGINE, moderate 
speed. 300 HP. or near, steam pressure 100 1b. Must 
be in first-class condition. State age, lowest price and 
all other particulars to MASSON SCOTT and COM 
PANY, Coronation Wharf. Townmead-road, 
Fuibem. 8.W. 6. P5504 F 
ANTED. AMMONIA COMPRESSION RE- 
w* FRIGERATOR, minimum my - oa. ice- 
making 24 hours, steam or motor driven, steam 
pressure 100 Ib, per eq. in. or voltage 220 D.C. State 
full partionlars, price, makers. — of tnspection. — 
Address, 6417, The Engineer O S417 F 





V TANTED, LOCOMOTIVE (Tank Type), 4ft. Stin. 
gauge, cyls. about 12in. dia; must have jib 
crane 2, tt Z tons. Must be in perfect condition 
State maker. age, and where Address 
“T6cOMOTIVE. Ww. Porteous and’ Co Adver- 
tising Agents, Glasgow. P508 
j TANTED. STEEL BRIDGE, About 160ft ead. 
20ft. wide, and 14ft. high. Full particulars and 
Address, 8633, The Engineer Office. 8633 F 





price 





WANTED. & 48. or S4in. Ballard VERTICAL 
TURRET LATHE with side head. Give full 

particulars of condition, price, and where seen.— 

Address, 8609, The Engineer Office 8609 F 





W ANTED, Second-hand Power-driven ANGLE 
BENDING MACHINE, to work &ft. plates up 
to 16-gauge. Full particulars and state where can be 
seen. — Address, P5639, The Engineer Office. P6680 ¥ 





[)*XsNoMEtER. Heenan and Froude Type. Capable 


absorbing 50 to 100 B.H.P. at 100 revs, p.m. 
Address full particulars, P6630, The aginess ofthe 
F 





ORIZONTAL COMPOUND STEAM ENGINE 
WANTED, cylinders sbout 16in. and 24in, dis. 
by Sft . attoke, ao Ad Re 
fall particulars price A : oa 
Smith and Son, 53, Ticpnen wi. Wolverhampton. 
P5648 F 


LOCOMOTIVE. 2ft. Gauge, Baldwin, Side Tank, 
4 4-60. Excellent condition. Price £260. Great 
W. FARROW and SONS, Spalding 





bargain.—E, 











8612 ¥F 

( NE Vertical * Vickers-Petters SEMI-DIESEL 
OLL ENGINE, with driving pulley suitable for 
driving an air compressor requiring from 60 to 


70 B.H.P. ow crank shaft; compressor pulleys 36in 
by 10Mn facg (fast and loose), Fanning at 380 r,p.m.— 
Address, 8647, The Enginéer Office 647 F 








G Boo OND-HAND STEAM CRANE REQUIRED, 3 or 
» tons lift, apores. 50ft. jib.—-NORTONS (Tivi- 
dale), Ltd., Tipts 5 8586 F 
FOR SALE 





A LEADING LIST 


( F tpt J and SECOND-HAND MACHINERY cana 
at oe nee from W. H. PEASE and CO., Lid., 
astings House, Norfolk-street, London, 


TELEGRAMB ; * ENOUPRASE. ESTRAND.” 
LONDON, 


SEE OUR ADVERT. ON PAGE XLII. OF LAST ISSUE 
Ex. 





—THREE High-class LANCA- 
, 30ft. by Oft. (uo cross tubes), 
vy * a (mo cross tubes), and S0ft. by sft. 
waa rapt fittings and mountings ready for 
7 pressure. 
Crices right OBEPH PUGLEY and SONS. bed, 

ybrook Ironworks, Lawrence Hill, Bristol. 
— 8614 a 


[*41Ne MACHINES .— About 40 Yorkshire Ty 
American t & a 
MITCHELLS, Balen. c., up to 42in. Also —— 


OIL ans Ae 
BTR OR SEs 








OR SALE, 
Sume bans , Fist mein, ina ty SECOND-HAND 
63, + @art toads a 
1784. 8* Broadway, 7 Baling, W. 6. Telopbant Raling 





SALE, FOUR New 


Ok and Unused 
F VERTICAL CROSS-TU eas, ee ee 


h- 
B BOILERS. each Itt, 


by Se, hg ull sets AA “eS and 
moun Pumps 41 ~ 

JOSEP scenes to AAO ONE. Lid., Cattybrook 
Tronworks, Lawrence Bristol. 8615 a 





YOR BALE, Hig ean GENERATING 


rising 140 
Combi bined Bet 440 volte 


PLANT, 
Belliss-Lancashire Dynamo 
D.O«4 Three similar Sets, 
75 K.W cos Engines, equal cylinders, suitable 
80 Ib. pressure. Moderp and in practically new con- 
dition, for delivery at ace 





-~Addfess, 8623, The Engi- 
neer Office 8623 @ 
f°. SALE. LARGE QUANTITY of BUILT. oF 

GIRDERS (suitable for bri ) H GIRDE 


ANGLES, STANCHIONS, FISH- 
PINE TIMBERS. 
Chimpeys, Engi 


ine Oe ie ry 


BR SALE, OIL ENGINE, a Gerdner, 44 H.P., in 
good condition; price £26. Apply. ae” 
Rectory. 


Devizes 
R GALE, ONE STEAM LOCO. TRAVELLING 
CRANE, suitable for steel works, to lift 6 — 
at Tf. 6in. 2 tons at 25ft. radius, standard ga 
oad wy FA lying near Glasgow.--GEO. COH 
5S and CO., 600, Commercial-road, E. 14. 8398 o 


ATES, and PITC 
Fe , ~ conetcines. Steel 
‘oolg an nery. 
re Wak *) BOL Ae ING 
. Victoria paildines. Manchester 
P5653 @ 











OR SALE, Steam-driven HYDRAULIC PUMPING 
LNGINE, by Fielding and Platt 3 steam 

cyls., 30in. dia. by 24in. stroke: rams, 3iin. dia 
square inch —NEW 


LONDON PLECTHON WORKS, 
house, E. 14. 


OR SALE, STEAM WINCHES (6), Clarke-Chapman, 
Gin, eyls. by 12in. stroke: immediate delivery ; 
£85 each. —J. T. WILLIAMS and SONS. South 
ndesy 7 Biatiea. London, 8.E. 16. jay, 8636 G 


Regents Dock, Lime 
8597 G 











FF" SALE.— 
ONE Practically New Wilkinson Sin, SLOTTING 
MA wit 


ONE Peactionhy Mew thie mets SHAPER. b 
complete wi BE by 


— Tool Co., vive aud o 
ONE Bom iain, See LATHE. 1oft. oin. exp 
Mai countershaft. 
Gi at "in. gap bed, 5.5., 
84, s04. 90. J yest ay innit MACHINE, to 
drill ow oan: 4 feeds, back geared 


ALL RADIAT DRILLING MAC nines, by 
Rushworth aod Co. bh of arm from centre to end 
6in,, overhead 
ONE New Double-spindle DRILLING MACHINE, 
drills to centre of 18in., comp! with countershaft. 
ONE Improved Doubie-geared RADIAL DRILLING 
MACHINE, with ar: rp rox. Sft. 
STANLEY GIR G ©CO., Bath. 
x Largest in the Coun 


F°% SALE, try of 
Unused OUGHT Thos BCREWED and 
both brand new and 


SOCKETED PIPES. ex-Army 





15,000 Feet, Sin. by 

12,000 Feet, Sin. 

Sse Sa, me. ond tin, tin., din. 

agit. ect of din. Solid-drawn Steel with loose 


*3Shnos 00 COHEN SONS and 00., 600, —e 
road, on, E, 





R SALE, J ixstasw nts 

D SECOND-HAND, 
doen eh Holborn wc. 

ros ga wis ns sees 


(Op posite 14> Inn-road). 


ee. 
Holborn, W OC. 
Ex. 





F°%, LE, TWENTY-FIVE RIVETED sO 
PLING TANKS. cach S0ft. long by Lot 
wide 4 2ft. deep. pract ly new; ONE RIVETE D 
rte] -, x. 10ft. by 4ft. ’ 
mosis! bout 89 TONS of Sin. CAST 
IRO ANGED ives. —JOSEPH PUGBLEY and 
SONS, Ltd., Cattybrook Ironworks, Lawrence Hill 
Bristol. 8616 G 





OR SALE, TWO Belt-driven PUMPS, Rotary 


8 with cecillsting segment, capacity 200/660 
and /2000 G.P.H. ree What offers for quick ‘te. 
om hts Ww. e. IGHES and CO.. 50 and 51, 

me-street, B.C. P5629 @ 





OR SALE.—TWO GALLOWAY BOILERS, One 

24ft. long by 6ft. Gin. ate. passed for 160 Ib. 
; . Price £200 f 

long by 7ft. ‘tin. diameter, passed 

for a 200 Ib. = pressure ; price £260 f.0.r. 

A number of fittings, including water level alarm, 

valves, &c., go with each boiler. 

Ful) particulars and copies of ingurance reports will 

be sent on o” plication to CADBURY BROS,, Ltd., 

Engineers’ . Bournville, 8556 @ 





FoR care. - ee BOILERS, by Danks, 

y 7ft. fitted with superheater, 
1920, on the foe 160 Ib. - Can be seen fixed.— 
w TLEIAMS, 37, Queen Victoria-street, London. 


ote eae i anal 8498 a 
OR SALE, 4 Nearly New Taylor and Challen 
Geared PRE —_ ee stroke, 42in. between 


standards, 14in. hole i exerted 1000 
tons.—Apply. GEORGE | cunt + BONS and CO., 600, 
Commercial-road, ates 5 . 8484 @ 





par, SALE, 380in. CIRCULAR COLD SAW MA- 








CHINE, by Chambers, Scott and Go., 5ft. Sin. 
by 3ft. ldin. wide table. Fine machine, scarcely used 
and others.—Address, 8540, The Engineer Offiee. 

8549 | a 
Fossa SALE, 400 K.W. Belliss TRIPLE-EXPANSION 
Tsk. direct coupled to Crompton DYNAMO, 
440 volte Can_be seen fixed. Cheap, immediate 
removal. 0 RL: LIAMS and SONS, 37, Queen Victoria- 
street, London. 8638 6 
OR SALE, 240 K.W. Belliss and Morcom COM. 


POUND ENGINE, direct coupled to Multipolar 
Crompton’s GENERATOR, 440/550 volts, 350 r.p.m. 
and fitted with Ejector Ledward’s Condenser. Can be 
seen fixed working.—WILLIAMS, 87, Queen Victoria- 
8497 @ 


street, London 

F°3; SALE, 1000 K.W. Belliss-Siemens A.C. SET : 
ple-expansion Engine coupled to single-phase, 

2200 volte Alternator.—Address, 8639, The Engineer 

Office. 8639 @ 


Fer scttlimbtien of For Sale Aves 








Precision is the watchword of all engineers. 
Near enough is not good enough.. The job 
is either within the limite or it is not. So 
with the lighting of your shop, unless it 
conforms to the standards of illuminating 
engineers, you can be quite sure you are 
losing output, 


Consult Ediswan illuminating engineers, 
who will willingly give you their advice. 
They know that Royal “ Ediswan ” Lamps 
and Industrial Fittings can always be 
arranged with precision to ensure maxi- 
mum output from your shops. 


Write to-day for the free service of 
Ediswan illuminating engineers. 


Catalogue GG 212 on request. 


jo Leg 































ROYAL 


EDISWAN” 


ELECTRIC LAMPS 
fer Guery Purpose 


Fully licensed under” Patents” Nos. 
281,99/08, 10918/13 and others, 


THE 
Edison Swan Electric Co., 
Lta., 


PONDERS END, 


MIDDLESEX. 

















WILLIAM FOSTER & CO., LTD., 
Originators, Designers & Builders of the Tanks 


Wish to get into touch with those desiring 

to develop machinery involving difficult 

mechanical problems and extensive manu- 

facturing capacity. 

Str Wiit1aM TRIttos, Managing Director, 

will deal with communications personally 
and in confidence, 


WELLINGTON FOUNDRY, LINCOLN, 


$$ —— 


pei ICAL FF S00Ks 








Bes 











THOS W. WARD LTD. 


Albion Works, SHEFFIELD. 






370 tons F.B. 
93/95 lbs. per yard 
and many 
Other Sections. 





STOCK BOILERS. 





MOST MODERN ae = TYPE 
WITH CORRUGATED SECTIONS. 


aitocktn is atten Pp. Shop No. 5764 
30%. by Oft. Sin. by 160 Ibs. Me Bhop No. $749,653 


30M. by Oft. Sin. by 100 Re. wp. Shop Ho. 
30ft. by Sft. Gin. by 120 lbs. w.p. Shop No. i 


wy Uh be =o. See Fo. 
tba, 


Ibe. 
ibs. 
lbs. 
Ibe. 
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CROSSINGS, &c. 


PATTERNS 


“Right for Moulding.” 
Every description of pattern made with systematic method 
and modery machinery, 


Accurate Work at Competitive Prices. 
ALPRED BROOCH & CO. 


8 years in the trade) 
Willoughby Street, Nottingham. 
Phone: 4277 


CASTINGS. 

Modern Foundry equipped for weights up to 
10 or 12 tons. Keen prices. Best quality. 
Gee also display machine too! advertisement June 23rd.) 
Wim. ASQUITH (1920), La. 























tinements, see page iv. 








Highread Wells : : x Halifax 





L. DEKTEREFF, 
118, Queen Victoria St., 










VALVES, COC OKA, 
and ali Kinds of Fittings 








REDPATH, BROWN & Co., Ltd. 


Structural Engineers and Steel Merchants 


Edimburgh, London, Manchester, 
Glasgow, Neweastie & Birmingham. 


June 23rd, 





See our Advi. on Page 50, 














ooLHoioers Center Danis Maenine loos 


bf Better and more economical Tools 


White for List N° 26 
A JOMES & Suipman L® LEICESTER 


‘Aun 
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AUCTIONS AUCTIONS BUSINESSES and PREMISES FOR SALE 
Fuller, Horsey & Co.'s Advertisements | Wheatley Kirk, Price & Co.'s Adver- OR. PALS, 
° x OURNEMOUTH. FOOL HARBOUR.—MARINE — LANCASTER BOILERS, 30ft. by 7ft. 6in 
Cortizued frem c. tisements ENGINEER USINESS complete with slip- insured at 150 Ib. pressure, : 
n way. Low rent. £700 only. Owner going TWO “CORNIS H'B BoILtis, 28ft. by ft. diameter 
n t abroad.— Address, 8640, neer Office, 8640 1 eer en ~ t. : 
Cc le-en 
Continued from aoe ea BOILERS hott: ray he 
C — . . . 8 
GINEERIN WORKS FOR SALE—TWO- able'at 148 Ip emer. Ine working furnaces, re-insur 


BY es A 0! 


BREE 
(PLANT AND” MA 


i SECTION). 
At the GOVERNMENT ROLLING 
MILLS, aE TON. 


\ Horsey. Sons and Cassell 


ae SELS by AUCTION, in Lots, on the PRE- 
uve 25th JULY, 1922, and 


FOLLOW ING Days 
ROLLING MILL PLANT 
AND MACHINERY, 


for Rolling Cupro-nickel, Brass, Zinc and Copper 
Blanks, including :— 


Strips and 
14 ee oe - oe 
ROLLING MILLS, 


ONE FIVE-SET ritulN, by Robinson, 24in. dia, 
by pin, wide to 20in, dia. by 30in. wide, with 7 
LP. by B.T.H. 

ONE BiG GHhSET T TRAIN, 20in. dia. by 30in. wide 
dae 


20in. 
IGHT-SET TRAIN, 15in. dia, by 16in. wide 
to 12in. 


sins, 18 jae 
with B.T.H. 50 on P. Motors. 
EIG 


aa, 
4 





SET TRAINS, 12in. dia., 12in. wide, 

HT TWO-SET TRAINS, 8in. dia, Sin. wide, 
with B.T.H. oo. 

pean ae, ane and Challen Cutting and Cupping 


Six "Sis Sutelife Speakman "* Forging Presses. 
Fifty-six Wraght a 38 Ib Furnaces. 

600 Ib. Tilting Crucible Furnaces. 
Ma Away 5 
Pic! — Vats and Tanks. 
Two Buckton Shearing Machines, Tangye Hydraulic 

Wheel Press 

Muffile a Machines. 


M 

Reavell Motor-driven 

Sheet 7 t= and *eutting. Machines. 
ealan 5-Ton Electric Overhead Travellers, 68ft. 

Two Apetiby Electric Jib Cranes. Grafton 5-Ton 
Steam Crane. 

ENGINEERS’ MACHINE TOOLS, 
including :— 


Tw an Planing Machines 

Radial and 7 ertical Drilling Machines. 
Two Stirk 16in. Screw-cutting Lathes. 
Ten Screw and Ca: 


and 


w-cutting pstan Lathes, various. 
Campbells and Hunter 14in. Siotting Machine. 
Kearn No. 2 Horizontal Boring and Facing Machine. 


De Bergue Punching and oer Mach: 
Grit ders 2 dB 
n t 
MISCELLANEOUS PLANT, 


including :— 
Mason Stone . Mortar Mills, 36in. Circular 
Saw Bench 
24in. Band Saw Scrap Metal Conveyors and 
Elevators. 


Manning-Wardle 8jin. Standard Gauge Loco., 
Narrow-gauge Track, 24in. Gauge Side-tip Wagons. 


ELECTRIC POWER PLANT, 
including :— 
3-PHASE MOTORS, 


440 «volts. 5O 
as ea up to 80 horse-power. 

May be viewed by to be obtained of Messrs. 
FULLER, HORSEY and CO., Mechanical Auctioumaas 
and Valuers, 11, Billiter-square, London, E.C. 

S607 I 





° a = 


BY DIFFOCTION OF THE DISPOSAL BOARD. 
SALE BY AUCTION OF VALUABLE 
PLANT & MACHINERY, 
At the CENTRAL ORDNANCE DEPOT, 
CHILWELL, NOTTS., 


On TUESDAY and WEDNESDAY, 
JULY 111s and 12ra, 


each day, con semgeteing 
TORS, ENING M. 6 K.W ; = 








COMPRESSO 
VERTICAL BOILER in. Sin. by 
* 2 TELEGRAPH pubes. SETS 
684 WIRELESS INSTR 
TS; 330 D.H. TELEPHONE 
TELEPHONE EXCHANGE 
AKERS’ LA S; 2560 
Buzzer Unit Instruments ; 20,000 Double Hook Insu- 
lators; 180,000 Telegraph Bolts and Insulators ; 
= Battery Boxes, Switchboards, le 
Screens, Galv ew ck 
shone Cable; 500 K.W. 
a, 230 volts, 2200 oa 
lensing Plant and Switch 7-T 
HoIst and TIPPING TRAY CONVEYOR : . CLINKER 
CONVEYOR ; STEAM - DRIV HYDRAULIC 
PUMP; 26 OVERHEAD CRANES, jib and cross 
traverse, 6ft. 9in.. 16ft. 6in.. 47ft. Sin. spans ; Fans, 
: ron 5 Wagons, Limbers and Carts : 
ucks ; Telegraph ee. Insulated Copper 
— Ebonite Insulators Electric Search 
34 
Semf- rotary Pumps, ° 
Spanners, Road Scrapers, Dog Spikes, 
Sawyers’ Dogs, aes My "Cylinders, Pistons 
and Spare Parts jcrophone psules; NATURAL 
DRAUGHT COOLING 7 TOWER. 70ft. high, capacity 
312,000 gallons of water per hour ron 95 to 80 d 
ah.; 2 VERTICAL DIRECT-ACTING BOIL 
FEED PUMPS, capacity 6000 gallons per hour against 
160 Ib. per square inch. 
On view by catalogue only, Thursday, Friday and 
Monday, July 6th to 10th, from Ten to Five o'clock. 
Catalogues (2s. each) may + when ready, on 
application to the Auctioneers, Messrs. 


Eadon and Lockwood, F.ALL, 


from__ the 


Co., 
lift. Sin, Phigh : 
LAYS ; 


2. ° St. or 

Auctioneers’ nce pot, 

Chilwell, Notts. Telephones, Central 111 and 1277 
8509 


Sheffield. Telegrams, ** Weedon, Sheffield.’ 





PRELIMINARY ANNOUNCEMENT. 

ST. MELLONS, MON. (about midway between New 
port and Cardiff)—-VERY IMPORTANT SALE OF 
CONTRACTORS’ PLANT, &c. re Direction of the 

Board .—Mr. 


Rhymney oD) 
Phillips, 


(harles D 
Mochinery Plant and - Auctioneer, 
will SELL by AUCTION, at an EARLY DATE, the 
whole of the valuable 


CONTRACTORS’ PLANT, 
STORES, &c., 


including :— 
2-Ton and 3-Ton Steam Travelling Cranes, 30-Cwt 
Derrick Crane, 20 H.P. Portable Engine, 5-Ton Steam 
Wagon and Trailers, t. Mixers, Vertical a 
2ft. gauge Loco., “* estman "’ Grabs, Pum Saw 
Bench, Water Cart, ‘Tanke, Theodolite, Level ona ‘Staff, 
Forges, Anvils, Gantry, Pile Drivers, 
7600 c. ft. P.P. other Timber, 


.B. be &c., Skips, 
Tools, Small Plant, Stores and numerous other items. 
Further particulars in ae announcements. 


Catalogues eH ready) tainable from J. 8. 
Alford, Esq., - Inst. C.E., i aes street, West- 
minster, a dD. J. Solicito: 
P. Mon.: or the AvCTIONERR. & Austin, Friars 


engam, 
Chambers, Newport, Mon, 





os} * 


BY DIRECTION OF THE DISPOSAL BOARD. 
SALE BY PUBLIC AUCTION 
in Lots of 


BOILER-HOUSE PLANT, 
WOODWORKING MACHINERY, 
ELECTRICAL PLANT, 
MOTOR VEHICLES, MACHINE 
TOOLS, STOCK AND STORES, 
At H.M. FACTORY, GRETNA, 
DUMFRIESSHIRE, 

On TUESDAY, WEDNESDAY, 
THURSDAY and FRIDAY, JULY 18rx, 


197TnH, 20TH and 2isrt, 
Commencing at a ° "clock prompt each day, 


ding 
NCASHIRE BOILERS. ot, long by 8ft. dia., 


ud Pie Nase Ltd. Yates Thom, and other 
" 1 COCHRAN VERTICAL BOILER, 6ft. 6in, dia. 
y l4ft 

see TERS, by T. Sugden, Ltd. 


GREEN'S FUEL ECONOMISERS 
+ Pairs Mechanical Stokers, by J. Hodgkinson, 


28 Bucket Coal Elevators, by Bennis and Co., Ltd., 
= Fraser and ers. 

9 SETS Lg —_— GEARS, by Henry 
Weise and 
TWO 120 K.W. STEAM GENERATING SETS. 

70 oO SLiP RING and pay ay CAGE MOTORS, 
all 50 periods, sizes ¢ from 1 H.P. to 250 H. 

Horizontal ‘Steam Engine, 10in. cylinder by 16in. 
stroke. 

40 B.H.P. Vertical Steam Engine, by Robey and 


5 DIRECT-ACTING BOILER FEED PUMPS, by 
G. ae J. Weir, Ltd. 
team Capstan, > a. dia, -yiinders by 6jin. stroke, 
b Thos, Reid an ms. 
3 — sizes ranging from 
2% 


= ase 
K.V 25 K.V 
7- Tox STRAM LOCOMOTIVE CRANE. 
Two 18in. Belt Conveyors, by Fraser and Chalmers 
Three 55in. Induced Draught Fans, by Davidson 


an 
Two ** Sirocco "" Fans 
sue. Machine, by McDowall and Sons, 
Two 26in. dia. Pendulum Saws. 
FRAME Le > to take 2lin. by 2lin. logs, 
McDowall and 
RACK SAW SSENCH, 60ft. long by Slin. wide, by 
Rochdale 


by 


Machine. 
MACHINE, by Smith and 
Coventry. 
7 Pillar Destng tian 
4 Screwing Machines 
6, Screw-cutting Lathes, sizes from 3jin. to 10}in. 


hines. 
iH ‘Be OVERHEAD RUNWAY CRANE, by 
Tangyes Ltd. 


Rg Overhead Travelling Crane, by Herbert 


Led. 
12- TZ TON FLATSORM WEIGHING MACHINE, by 
ry |! Pooley and 
2 Double-purchase ‘Winches, by Fellows Ress. 
10-Cwt. Platform Weighing Machine, by W. and T. 


Ltd. 
me 40.18; 7a _SFAsDARD TRUCK TIPPLER, 


and Ch 

CKER and L LOADERS with Telescopic Ends 

pat, os 6 ey -DRIVEN CENTRIFU GAL PUMP, 
by Mather and 
10 Duplex ee éin, by i by 6in. 
50 Small Centri! Pumps 

Conereta M ess i LOCOMOTIVES. 
14 MOTOR CARS, LORRIES and VANS. 
1 Enfield 3 H.P. Motor Cycle. 
Quantity ee Steel Piping from 6in. to 16in. dia, 
Hopkinson’s Valves, from lin. to 16in. dia. 


Steel Shafting 
be —wae of Electric Cable, Stores, Instruments, 


&e. 
7 LWT CARRIAGES. 
yA SPARE PARTS MOTOR 
VERICLES, 
Oil G: ng Plant, 500 cubic feet capacity. 
<o-Tons Railway ‘Weighbridge. 
5 
On view one week prior to sale and each morning of 
sale before selling com 
For catalogues and pay fer further information apply 
to the ——~ lesen at the Factory, or the 
«A 


Wheatley Ki ley Kirk, Price and <: 


26, Collingwood “street Pape tow 


for 





46, Watling et, London, and 16, al 
square, 
hic addresses : “* ieator, New 
castie-upon-Tyne,”” *‘ Indices, Cent.. London,”’ “ Indi- 
cator, Manchester." Telephones: 3229 Central (New- 
castle-upon-Tyne), 5077 (London), 3218 Central 
Manchester). 8581 1 
By Order of Periscopic Prism Co 
To oO MACHINERY 


PTICIANS, ENGINEERS. 
DEALERS, AND OTHERS. 


SALE OF HIGH-CLASS 


MACHINE TOOLS, 


OPTICAL PLANT, STORES, AND 
ene ab 
com prisin 
GAS MUFFLE FU RNAC Ee, SPINDLE LENS 
DRILLING MACHINES. SPINDLE SENSITIVE 


LATHES 

Quantity of lathe tools, lens polishing tools, emery 
erintios. em, and edging machines, collimator, 
and te 

o LARGE. ‘QUANTITY of OPTICAL GLASS. 

a tee ** VACUUM PUMP, GLASS ROUGH- 
ING MACHINE 
THREAD my ‘PROFILE MILLING mac HINES. 

OXY-ACETYLENE WELDING PLAN 

Electric fans, oi! filters, engineers’ a ceniite instru- 
ments, new filament electric lamps, iron brazing 
hearth, quantity of 2in. steel shafting, plummer 
blocks, rvs belting and wall brackets, galvanised 


iron guards, together wit. 
* “LARGE Rpt OF TOOL STEEL 
’ benches, tity of BRASS CASTINGS, 
SCHAP TRON and § EEL FORGINGS, vices, and 
a considerable quantity of dies, taps, drills, emery 
wheels, files, and complete equipment of optical works. 
OFFICE FURNITURE, &c. Messrs. 


aite and Waite 
will SELL by PUBLIC AUCTION, at 75, PARK - 
ROAD NORTH, ACTON (five minutes from Acton 
Town Station, District Railway). on WEDNESDAY. 
5th JULY, 1922, at 10.30 a.m. pooate, 


On view July 4th and morning of sale. Catalogues 
can be obtained from the AUCTIONEERS. at their 
offices, 15, Great Castle-street, Oxford Circus, Sy 
Mayfair 7132. 8637 1 





Bagshaw’ sWrought Iron Pulleys, 


as used in Government 

strongest, gag | best in “Quick 

delivery given. ON CLUTCHES for all 
PEDESTALS. 








nem ey ‘and BONS, Led Busines, 





Y py m4 e at a Heath, 
Mi iter; area abou! t 900 sq y lease 
(900 years to run); plant in eoens condition, much 
of it quite modern. . £500 
L Browne's Advertising Offices, 
Market - street, Manchester. 8629 





EHOLD ENGINEERING WORKS FOR SALE 
as 48 Goes Concern, belongi 
Engineering Co.. Ltd.. at Oulton 
The works are eaulpped with high-class machine tools 
and have a ‘riverside frontage. 
The Company makes the Nat Torbinia Semi-Diesel 
Type ou Engine both marine 


~ stationary ; 225 
of such engines are at Present in 
For full particulars apply to BULLIMORE and CO., 
Chartered Accountants, Queen-street, Norwich. 








ROUDE DY NANOMETERS. 600 and 300 Maximum 
.P.; also TEST BED. Third cost.—-SUN LANE 
WORKS, Blackheath. 8643 


HYDRAULIC PLANT 
FOR SALE. 


YDRAULIC ACCUMULATOR, 4 Ring —y and 
Platt, 17in, ram, 15ft. stroke, 1 ton per square 





ctsehe 3000 Ib. per square 
nute. 
p00-TON FORGING PRESS, 24in. ram by 30in. 
stroke, with jack rams 
pn DITTO. 1! 18in. ram by 60in. stroke, witb 
200-TON DITTO, 12in. ram by 36in. stroke, with 
rams. 
Full sposttiention and drawings u spon a eiate. 
GEORGE COHEN SONS and CO., 


. . B. 4. 





atest TYPE 84 H.P. STOCKPORT GAS 
NGINE, electric lighting type; also 
pirro. RRY 


30 LP. 
Excellent —— —HA H. GARDAM 

and Co., 
including Gra ast, A ARCH. 


Limited, Staines 8618 a 
ACHINE TOO 

M DALE, HERBERT an RIZONTAL 
and VERTICAL MILLE 

CAPSTAN a's other 

CYLINDE “ OMER 


R GRINDER, 
a ‘e. +) ADRs PRENTICE ™ LATHE, Tin. 
and Siin. BROADBENT LATHES os LANG 
LATH All One tools. new and 
unused. —JOSEPH PUGSLEY and SONS. "Ltd. Catty- 
brook Ironworks, Lawrence Hill, Bristol. 8617 a 


) | memeve oo. | Geta opaeee. 
Ge ypeoes. 


FFER THIRTY NEW, UNUSED 
BS ALL SIZES, |; FROM tix. TO lbm. 


érr. TO 35 
UNIVERSAL MILLE 
EIGHT IN STOCK, 40rs. BY 12m™. TO 
éorx, BY 15ux, TABLES. ALL-GEARED 
HEADS AND -OTHERWISE 
DR G MACHINES. 
AND 6rr. ARM, ALL TYPES 
AND PRICES, BOTH NEW AND US ED. 
TOOL AND CUTTER. GRINDERS. 
EIGHT IN 8 — 
PUNCH AND SHEAR MACHINES. 
ATEST TYPE. ALL-STEEL BODY, is. 
‘APACITY, DOUBLE ENDED. 
SHAPING. MACHINES 
16rs., ism, AND 26cx. MODELS. 
VERTICAL BORING MILLS. 
ONE 40m, NEW ALL-GEARED DRIVE 
IN — AND ONE 100m. MACHINE 


pelLias MACHINES. 
ND FIVE 2t1s 











INDERS. 
LL SIZES FROM 10m. BY 40m, TO 1505. 


tame, 
CAPSTAN. ae 
L SIZES. COME AND PICK TH 


NoTe.—i? Is TO SAY THAT WE HAVE 
PROBABLY THE LARGEST STOCK OF 
NEW IN T NORTH 


JC 
FOR OUR ILLUSTRATED 


MARTIN BROS., LTD’, 38-35, BRIDGE- STREET. 
MANCHESTER. 8540 a 





AGNIFICENT 700 LH.P. HORIZONTAL COR- 
LISS VALVE ay or STEAM ENGINE, 


by Hick-Hargreaves fly- wheel, condenser 
new 1911. ri details. PSIARRY H. GARDAM and 
CO., Ltd., Staines. 8624 G 


F° 
fixed working.— 
street, London. 





R SALE, 500 H.P. Willans Geared-driven TURBO- 
GENERATOR, 500 volts D.C., all fitting as now 
WILLIAMS, 37, Queen ae 

e 





ORTABLE RAILWAY MATERIAL, WAGONS, 
anaes, CROSSIN TURNTABLES, &c.— 
PLEASE NOTE We sre now in s position to 


UPPLY NE TERIAL trom 
SONG, “Ltd "Cativbacck ‘Isonworks. ‘Laerence-ilt 
Br tol. Telegrams, “* Piston, Bristol.” Telephon 





PUMPS. 


‘WO THREE-THROW, 9? Rams, Lee-How! Manu- 


facture, complete with 230- volt Motors and 
Electrical Equipment.—INSULAR DING CO., 
Ltd., Douglas, 1.0.M, 8416 @ 





SG =z. lt dl RACK-DRIVEN PLANING MA. 


10ft. by 3ft. Sin. by Sft. 8in., by Ambler and 
, ~ ~~ ; two tool-boxes on cross slide, single-belt 


or Ori. by Sft. 6in. by Sft. 6in., by Butler Machine 
Co.; tw -boxes on cross slide, oe drive. 

sit. by. Sft. by 3ft.. by Redman ; two tool-boxes 
on cross slide. 

8ft. by 2ft. by 2ft.. by Butler Machine Co.; 

tool-box on cross slide, a_i drive. 

7ft. by 2ft. Gin. by 2ft. . by Booth and Co.; two 
tool-boxes on cross — single belt drive 

6ft. by 2ft. Gin. AL . by Loudon Bros,; one 


tool-box cross 8 

6ft. by 2ft. by a “by Redman Bros. (nearly new) 
two tool-boxes on cross slides, double-belt evn, 

The above are - fitted with T-slotted tables and | 
are all here in stoc 

THOMAS SiITCiLEL and SONS, Ltd., paar | 
street, Bolto 302 ; ary 

ry 


one 








EMI-ENCLOSED 5 H.P., 200 Volts, 860 R.P.M., 
w Shunt-wound, 4-pole D.C. MOTOR, in excellent 
condition. fitted with 7in. dia. by 5in. face pulley on 
slide rail bed plate with starter and H.P. indicator, 
also shafting, pulleys, &c,—Write, Box . will- 
ing’s 30, King-street, Covent Garden, W.C. 8580 a 


Ay no LER. f « 
meter, Mag oe 100 — SEED, Gin. ate. 
ve TYPE BOILERS, each 
long ith 1 2ft. Gin. long ~ 
. Suitable a ® working pressure of 
300 ib. per square inch. " reball and Sons 
Suitable for jon. ; 
Ev ERAL HUNDREDS of TANKS, rectangular 
circular, 10 gallons capacity upwards, 
(CATALOGUE of STOCK MACHINERY, 5-6000 
Free on application. Inspection invited. 
deme W. WARD, Ltd., ALBION WORKS, 
SHEFFIELD. 


Lots, 





WO ECONOMIC TYPE BOILERS, by Davey, 





a and y-- --4 a oe Sft.. with alj 
fittings, 60 Ib orkin, Immediate 
delivery .— HARRY i. GARDAM a one Co., eeeeites. 
Staines. 5 

My --y Coupled, 160 Ib. Pane 


16™ isin he 7 LOGO. four wheels coupled, 160 |b, 


“iain. 1 LOco., 4 —heete eonsed. Hoody Pressure. 


nm. LOCO., 
1o-Ton STEAM ‘AM ORANE. by Smiths, 
2ft. vay PETROL TRACTOR. 
WHEE and AXLES, Gft. Sin. centres, sin, 


FRANK EDMUNDS, Barlaston, Stoke-on-Trent. 
Telegrams, “‘ Edmundbar, Stoke-on-Trent.” Tele 
phone, 17 Barlaston, Stoke-on-Trent. so 


40 5 .W. Six-cylinder Parson Oil-driven GE NE. 
cen ATINO SET, 500 volte D.C., all accessories 

HREE 2&4 K.W. Three-cy linder 
ser Details. —HARRY H. GARDA’! and co, 


Limited, Staines. G 
6 TONS Nearly New CAST IRON FLANGE 
PIPES, mostly Oft. lengths, é4in. diameter ; 
£7 per ton f.0.r. Swindon.—KINGS, Garston. 
pool. 864 


Liver. 


6 «6 
8.E. 
ll H.P. CROSSLEY GAS ENGINE and OPEN 
HEARTH GAS PLANT. Low price 
CHICK, Skin Market-place, Southwark, 8.E. P5632 6 








622 








H.P. Robey CRUDE OIL ENGINE, Perfect : 
£350.—CHICK, Skin Market-place, ee 
5631 a 








S H.P. VERTICAL TRIPLE-EXPANSION 

ENGINE, by — + — SIX COM 
POUND ort. 125 H.P. each, makers 
HARRY H. GARDAM and CO., Limited. Staines 
8626 a 

45 te 850 B.H.P. 6-Cylinder DIESEL ENGINES, 
direct coupled 3 ENE 


oa SETS ; 
MPRESSORS.—CLINK HAM 


_ — 





Halling. 
61a 





WW to MANUFACTURE, SPECIAL MA 
NERY or ENGINEERS’ APPLIANCES. t. 
to-date L— 7 ~ plant for either heavy or medium 
work. foundry and Pattern shop. Som a 
and ‘JOHNSON. Ltd., Engineers, Taunton. 








STINGS (IRON).—ORDERS WANTED 


for any La 5 and size La ay 
district), necessary .— Address 
7832. Tue Ensinesr Office, 7832 1 





PATENT S*LF-TIPPER 
CRANE SKIPS ALL CAPACITIES. . 
Half the Cost. Double the Output. Write for Folder. 


Goldsbrough Patents Company Stockton-on-Tees. 
ENGINEERS’ PATTERNS. 


COMPETITIVE PRICES. 
GOOD CLASS WORK. PROMPT DELIVERY. 


THE 
VIDEX PATTERN Co. 


on Pattern Makers, 
UNTSWORTH MEWS, 
UPPER BAKED _ STREET, ET, LONDON, N.W. 1. 


"Phone: Paddington 364, 




















ENGINEERING 
WORKS IN U.S.A. 


FOUNDRY, MACHINE SHOP, 
STEEL PLATE & STRUCTURAL DEPT. 
—IN PENNSYLVANIA— 

Doge) pomstatariag ond | and Selling Rights for v. SA. 
VERY EXTENSIVE phteserrivir : 

Address: —-P. RICHARDSON, 
Room 859, GRESHAM ST., LONDON, E.C.2. 


rssot 








IRON AND BRASS 
CASTINGS. 


LOAM, DRY & GREEN SAND. 
IRON CASTINGS up to 3 tons. 
BRASS CASTINGS up to 5 ewt. 





Prices on application to 

W™. STEPHENSON & Co., Ltd. 

HOLME STREET FOUNDRY, 
GRIMSBY. 


83231 














‘ 








IRON CASTINGS (up to 15 tons each) 


In Loam, Dry and Greensand. 
Machine Moulded Gear Wheels up to 10ft. dia. 
Fly Rope Driving Pulleys, and Fiy Spur Driving Wheels 
up to 28ft. diameter. * 


GEARING OF ALL DESCRIPTIONS. 
Enquiries invited from Engineers and other users. 
CLAYTON, GOODFELLOW & Co. Ltd. 


Engineers & Ironfounders, Atlas Works, Blackburn. 


For continuation of Work Wanted 
Advertisements see page viii. 
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| FOR WHOLE TIME 
= PRODUCTION. 


A er Portable Electric Drill has been 





















jally designed for long and con- 
timtous use. By means of a fan mounted 
on the armature sbaft, a stream of cool air is} 





x | 
” constantly drawn through the motor, thus A )& 
ote enabling the machine to be kept in use for long Ze 
7 periods without overheating. \ WY 
> = YP 
ru Please write for Catalogue No. 121 and par- Yh 
‘all ticalars of our many labour-saving electric tools, = é 
~ Yy 
bed, y 
=" S. WOLF.& CO. LTD., Z 
115, SOUTHWARK STREET, A 
LONDON, S.E. 1. 
Telephones :—CENTRAL 5172 and HOP 2734. 
iin, COVENTAY: 6, Warwick Rew. 
“ 
: ‘ 








1, VICTORIA STREET, WESTMINSTER, S.W. 1. 


Engineers & Contractors for all types of Structural Work in 


FERRO ~CONCRETE 


Preliminary Designs and Estimates submitted free of charge. Write for Brochure. 










Corrugated Furnaces to any Survey. Morison, Fox and Deighton Sections. 


al IIS, 
















7 Pere 





“ery 


SOLID 
BELT 
DRESSING 


A belt that slips generates heat, and 

this heat dries out the belt and plays 
havoc with its pliability and power to grip- 
The immediate and effective cure— simples 
in application—is Foliac Solid Belt Dressing 
It gives you the last ounce of “pull.” 2/3 
per 1 lb bar, 24 bars in a case. Get a bar 
from your dealer—or direct, carriage paid. 


GRAPHITE PRODUCTS, Lid., 218-220, guees’s Road, Batterses, LONDON, S.W. 8. 

















1» 4-1 0). hae ©) 8 Dae OF- Ss BO. Eco 


DIE CASTING MACHINES 4np comp 





The Strongest Pressed Steel Tank on the Market. 15,000 Tons Supplied. 





































































One application of than our best expectations. The Water Tanks, which 


66 oe = erection three or four years previously had been 
: UMASTIC treated with some other recommended preparation, | 
BI showed considerable signs of rusting. The effects of 
~ the “ Bitumastic’’ treatment was remarkable in con- 
lasts 8 Years on water tank. trast. I saw these tanks after about eight years in use, 
Ss Mek E-Staen, Daaraliil & Pile and the surface was still unimpaired. In preserving 


Works, Victoria, B.C., included the following in a water mains the very best results were produced, 
letter to Messrs. Wailes Dove Bitumastic Ltd. :— 
















** Bitumastic "’ Solution is supplied ready for application 
in the same way as ordinary paint—in 


“While Municipal Engineer of Burnaby, British BLACK, RED. BROWN, GREEN, or GREY. 
Columbia, your “ Bitumastic,”” on the recommendation ; : ; 

of Canadian Pacific Railway officials, was used to L 
repaint two or three large Water Storage Tanks built - ; : 

on Steel Piers, and also for repainting large Steel Wailes Dove Bitumastic td. 
Pipes being lifted and relaid. The work was done Newcastle-on-Tyne, London, Liverpool, Glasgow, 
by Day Labour, and the results were much greater Leeds, Birmingham, Manchester, Cardiff, Hull, etc. 















et ce AAI neh, iheatli ASG ts it Rosai agian 
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* RICHARD C.GIBBINS 


Berkley Street 
BIRMING HAM. 


Makers of Steam 
Electric & Hand 
Cranes. 

All kinds of 
Lifting Tackle 











THE BRITISH NICLAUSSE Psy neg bTD. 
The Clock House, Arundel! 8t., Strand, W.C. 











The VAUGHAN CRANE 


Os 


_ MANCHESTER. 











See Display Advt., page 94, June 23, 
E.ectric Gontro. Luimiteo 
GLASGOW. 








G. & A. HARVEY, L™ 


ee Sree Cee 


HIGH-CLASSMACHINE TOOLS 
Specnlton: Harvey Studders and Facera 


THOMAS HUDSON, Ld., Coatbridge, 


Makers or 
HEAVY SOLID-WELDED STEEL ANGLE 
RINGS, up to Gin. x Gin. X Iin., for 
Condensers, Boilers, &c. 


No, 53 Contbridre 











Tel. Address — 
‘Hind Coatbridge.” 








J. W. JACKMAN & CO., LTD., 


Valean Works, MANCHESTER. 


FOUNDRY PLANT 








IRON CASTINGS 
of superior workmanship in first-class metal. Prompt 
Delivery. Moderate Prices. Up to Oné Ton in weight. 
Estimates Given. 


MESSENGER & CO., Ltd., 
LOUGHBOROUGH, Leicestershire. 
HEATING, Loughborough. Telephone: 691 


GEAR WHEELS 


Machine Moulded. 


GEO. JONES, LTD., 
LIONEL STREET, BIRMINGHAM. 


_KENYONS’ Patent Inter-stranded 


COTTON DRIVING ROPES 


Booklet.on the “* Transmission of Power by Ropes." 
Post Free. 
WILLIAM KENYON & SONS, LIMITED, 


CHAPEL FIL Ww 
Tu 494 (Ashton-u-Lyne), DUKINF , Rear Manchester, 


Telegrams : 








‘EMPIRE’ AUTOMATIC CONTROL | 
GEAR. 





CENTRIFUGAL and 
TURBINE PUMPS 


For Lifts up to 8000ft. 


The above illustration is of our AB. 12 
High Lift Centrifugal Pump for life up 
to 100 feet, The pump is of very 

tial construction and high 


efficiency. 
. Write fer List No. 841. 


[Duls ebitaeay Engineering Co [+1 


Works-- 
Nine Elms iron Works, 
READING. 


eld dia 4 
11, Tothill Street 
WESTMINSTER.S.W 








WATER 


TURBINES 


PELTON WHEELS 


OIL PRESSURE GOVERNORS 


W. GUNTHER & SONS, 


CENTRAL ENGINEERING WORKS, 
OLDHAM. 











PELTON WHEEL & GOVERNOR. 


SIEBE, GORMAN & CO.'S 


DIVING APPARATUS. 


Sole Makers to the British Admiralty. 


SMOKE HELMETS, 
OXYGEN BREATHING APPARATUS 


for poisonous alr. 


MEDICAL OXYGEN APPARATUS 
nd 


AIR COMPRESSORS & VACUUM PUMPS 
Immediate Delivery. 

















187, WESTMINSTER BRIDGE ROAD, LONDON, S.E. 
Telegrams: “’ Siebe, Lamb, London,” “Phone No.: Hop 3401 (2 lines). 








The Grantham Boiler & Crank (a, 


Vertical, 
Loco., 


















Cornish, 

Field 
Tube, 

Colonial, 


&e. 
—— 
Also 

Alr 

Receivers, 
Feed- 
Water 





28, HUMBOLDT ST., BRADFORD. 
STONEBREAKERS, 


Crushing Rolls, 
Screens, Elevators, and Conveyors. 
Complete Plants o Oe + er Macadam are 
ROBERT BROADBENT & SON, Lid., 


eS ee 


DOWALIE. MURR. 


POSSILPARK , GLASGOW. 


Bee pouteains Ag ~~ poe last and 











Heating and Ventilating 
DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. 


W. E. BROWNING & CO. 
Cowley Works, Laytonstons, E. 


Contractors to H.M. Government. 








HANDLE MAKERS. 





WATER COOLERS. 

YACUUM PUMPS & COMPRESSORS. 
STEAM ——— oe. 

Telephone: 4070 City. Tel M 

94, MARKET STREET, MANCHESTER. 


The COIL CLUTCH co. L Ltd., 
Phoenix Works, Johnstone, Scotland. 
Manufacturers of 
COIL 


FRICTION CLUTCHES 
For ali Purposes, Powers and Speeds. 
Quotations and Designs supplied on 


See Mlustrated Advertisement fast week & next 
CONSOLIDATED BRAKE & ENGINEERING 


COMPANY, Limited. 
15, Dean’s Yard, Westminster, 5.W. 
Manufactu 


rers of 


Standard Automatic Vacuum Brake 
Rapid 6 sates Se Service & Aecelerator 


Tele: Vee Ve akan Telophone No 380) Victoria. 
| DOUGLAS FRASER & SONS, Ltd., 


ARBROATH. 
MILL GEARING, BELT 
PULLEYS, & ROPE PULLEYS. 
See Illustrated advt. last week, page 96. 
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IMONS” TRAILING SUCTION HOPPER DREDGERS ... 
GOLD @& TIN REGOVERY DREDGERS .. 
HOPPER BARGES. FERRY STEAMERS 


PATENT SLA lity it 


and FIRST CONSTRUCTORS . 
MARINE 


‘ ' OF “HOPPER” and “STERNWELL”. . . 
DREDGE PLANTS— 
ar ae 4 UTTER / DREDGERS qf ELEVATING =... 
up te the highest capacity. DECK FERRY STEAMERS ..... 
CONSTRUCTORS OF HOPPER Telegraphic Addresses : 
& BARGE-LOADING BUCKET Sons, Ruwrrew ; Sonu, Lowpon, 
DREDGERS; BARGE-LOADING, RE- CODES: ABC. Sth Raition. 


CLAMATION & “SIMONS” CUTTER SCOTT'S, 10th Eee 
SUCTION DREDGERS. DR DG R BENTLEY. 
London Office 


Proprietors of ALFRED WATKIN'S BRITISH PATENT for ROTARY SPUDS 83, VICT ORIA STREEY. 


Ww. SIMONS & CO. Lid, RENFREW, nar GLASGOW. 






























LOWER BRIDGE WORGKS, 


ACCRINGTON, LANCASHIRE. 


Contractors to H.M. Government. 



















Telegrams: CONVEYOR, ACCRINGTON. National Telephone No. 2779, 
SPIRAL CONVEYORS GRAIN ELEVATORS a. 
GOAL CONVEYORS COAL ELEVATORS "Sas 









CRAIN CONVEYORS 


CHAIN ELEVATORS. “an 
TRAY GONVEYORS | 
STOKEHOLD BELT ELEVATORS 


CONVEYORS. BALE ELEVATORS 























RIGINAL AND GENUINE 


RICH». D. BATCHELOR, : 
% ARTESIAN & CONSULTING WELL ENGINEER HAMMERED. ‘BAST IRON PISTON RINGS. 


Established over a Century. a es perez, 


WATER SUPPLIES, |*<7.2=""— 


sizes up to 72in, 
Air Lifts, Steam, Gas, Oli, and Electric Pumps. a toni 


I UNCOMPLETED WORKS UNDERTAKEN 











QUICe DELIVERY, PREMIER WORKS 

73, QUEEN VICTORIA i LONDON. ABSOLUTELY RELIABLE. D Read, SHEFFIELD 
Wires (forest ‘Gotan | Artois , CHATHAM. Telephone No. Be. bt aa 
en and ort Telegrams—Ocean i, 

















HIGH GRADE WIRE ROPES 





W. B. BROWN & Co, 820" orruor & sronss, Pe rennin. 
(BANKHALL), Ltd., ST. MARY AXE, EC. 
GLOBE WORKS, LIVERPOOL. of OE 








SSS 


DREDGING PLANT 


UP TO THE LARCEST DIMENSIONS AND CAPABILITIES. 


Bow and Stern Well Centre and Side Ladder, Bucket Barge-loading and Hopper 
Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators, 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
Tugs, Ferries, Paddle and Screw Steamers. 

Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied. 


, FERGUSON BROTHERS «por (PORT GLASGOW), LD.° 


PORT. “GLASGOW. 




























PRIZE LONDON EXHIBITION, 1808, 
JAPAN-BRITISH , 1012. 
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— 


—and Scaling ALL 


makes of 



























Removing 
Rust— 







The 


“SKATOSKALO 
Electrically 
Driven 
Scaling Tool. 


Boilers. 












Don’t you see the immense potentialities of it 
as a money saving proposition ? 


























































NE day you have it at work on the 
Tubes of Babcock, etc. Boilers; aot, 
T MT sealing the drums of these Type MS. 
ype ° at work on ma Boilers of Lancashire, etc., type. s 
On another occasion, keep it busy removing For removing 
For Scaling rust from Iron and Steelwork, Girders, etc., ao cal 
all prior to painting. In fact, there are dozens scale and rust 
makes of of uses to which it can be put asa means of from all flat 
Water Tube removing all sorts of encrustations. Realise 
° its portability and convenience. A Motor de- or curved 
Boiler. veloping from } to 2 H.P. contained in a hex- serfnces 
agonal box (so shaped that it can be 
through the manhole of a boiler), ible 









shafting and a varied selection of 
heads—and the whole can be carried about 
from place to place and instantly connected 
ready for working—to any power or lighting 
supply. - - - Supplied in various voltages. 


Write to-night for descriptive leaflet. 





















kite eo @ 


FRANK GILMAN, °° *vanwcx xo, BIRMINGHAM. 


Boiler, Economiser and Condenser Scaling undertaken by experienced workmen in any part of the United Kingdom. 


—~——| THE (REAR 


Reduction, Reversing & Multi-Speed. 
CASTINGS. AN TIRELY NEW PRINCIPL: 
POSITIVE REDUC IONS UP TO 1.000.000 TO 1. 
REPETITION WORK AND © CONCEWERIO 'SHAPTS. INEXPENBICR. 
MACHINE MOULDING Al||| jusiatie w-avrowoaes, wecaamcat stoxess 
SPECIALITY. fou DAHLE GS 


If you have a Transmission Problem this Gear will 
solve it. Manufacturing Licenses granted. 


——_-— 
—_—————- 


WORK WANTED 


WILLIAM H. GRIFFITHS 
Max. Au. Soo. M.E., 


CONSULTING ENGINEER. 
NCERNS WISHING TO PURCHASE IGNS OF 
CHINE TOOLS COMMUNICATE WITH E ABOVE 

er Avromaric Macumess, Sreciat Poaress Macuiue 




















Equirunrr. 
SPECIAL ATTENTION ro FACTORY LAYOUTS . 
PLANNING or MANUFACTURING OPERATIONS 
Box 338, Hasrromp, Come, U.S.A. 


pa sss: 1 
EL WELL PARKER 


Electric Trucks and Tractors reduce Mapufactur 
ing Costs. Write for eapertotive catalogue. 











The Heatly-Gresham Engineering Co., Ltd. H-R GEAR CO., Lta., Sole British Agents 
LETCHWORTH, HERTS, or Ulster Chambers, 168, Regent St., London, W. 1 13,500 : 1 Reduction Gear GILLESPIE PARTNERS, Ltd. 
40, WOOD STREEx, a aw.L 80, Gracechurch St., London, E.C-. 3. 





























M ances | Peet Et Ba Pate F. WIGGINS &: & % SONS. Feed 

ING is. 8 AKER and YORK. Lid. ¥ ictoria, Works, ‘ Water 
ECHANICAL AND  STRUCTURAL.—ROUGH FOR INSULATION, sc — “BOL || Eleate . 

M"“btas DEVELOPED and PERFECTED by Largest, Stock in the Werid. ALL KINDS FOR 


ERFECT 
experienced designer, and DETAIL WORKING DRAW- 
































INGe PREPARED.—Address, P5659, The Engineer 102, 103, and 104, Minories, LONDON. EXHAUST & LIVESTEAM 
REPETITION WORK|The Mitchell Conveyor & Transporter Co., Ltd., POLLOCK, 
WANTED CONTRACTING ENGINEERS, MACNAB & 
drills, satomatic ~ vaoean, cylinder Designers and Builders of all Classes of Handling Machinery, HICHCATE, ’ 
tien ah fonranteod.—W. and om auality | Atlantic House, 45-50, Holborn Viaduct - -  lLonadon, E.C.1 Shettleston, ; 
wx. Telegrams: MICONTRACO. CENT, LONDON Telephone : eee Se a mate th 

















. HAWTHORN, LESLIE & C0, LTD. 


NEWCASTLE-ON-TYNE. 
7 aq: a 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 
TANK ENGINES AND COMBINED CRANE AND LOCOMOTIVES 


Always in Stock and in Progress. 
COLLIERIES, IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS’ 


Marine Engineers and Shipbuilders.’ 


















er 


Teles. 444—-LOCOMOTIVE NEWUASTIZ-ON TYNE ROTABLISRED 181’, 
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Fitted with 


OUTSIDE VALVE SPRINGS for HIGH SPEED. 








TANGYE 





TANGYES L” 










THREE-THROW 


RAM PUMPS 


For Mines, Town's Water Supply, &c. 


For BELT -or DIRECT DRIVE wy :— 


( GAS ENGINES, 
TANGYE : OIL ENGINES, 
STEAM ENGINES, 
or with 
ELECTRIC MOTORS, of any make. 


BIRMINGHAM. 


#8 AR 











SEND YOUR ENQUIRIES. 


PUMPS for ALL PRESSURES. 





Hydraulic Pumps. 


NEW DESIGN. 
HE photo shows a set of Standard 
Hydraulic Pumps, two-throw. The 
tight pulley is a heavy flywheel, 
and the bearings are of gun-metal. 
The shaft is of mild steel, and the 
bodies and valves are of hydraulic 
gun-metal. The stand and upright’ 
are all cast in one piece. 



















LATEST DESIGN 


Hand Hydraulic Pump. 


Ts photo shows a set of 

double plunger Hand 
Pumps, with a large plunger 
for getting up the press rams 
quickly, and a small plunger 
for putting on the final pressure. 
They are shown complete, 
standing on a tank. 









HOLLINGS & GUEST, L 


Thimble Mill Lane, 





























Capacity: 
Surface 7° x 7 
Clearance under 
toolbox, 44’. Vice 
takes up to 2}". 


The DRUMMOND BENCH SHAPER 


is designed on the lines of a good type 

power machine, adapted for hand lever 

drive. Of generous capacity, fitted with 

swivelling vice, self-acting feeds, accurate 

in all details. An ideal tool for instrument 
work, repairs, etc. 


PRICE - - £25-10-0 


May we send you particulars of this or any othe. of our 
high-class products? Write: 


DRUMMOND BROTHERS, LTD., 


RHIDE WORKS, GUILDFORD. 















Sole Agent for Scotiand: Mr. D, LANDALE 2 na 45, _— St., GLASGOW. 




















— 








x 
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MAGHINE GUT GEARS. 


CHANGE WHEELS 
AND STANDS. 
All Sizes i~-a.p. 
Accurately Cut by New em Fro. 


Verv Lo 


SPUR GEARS. 
Standard patterns for all sizes, oval or + 
section arms, to Zin. pitoh, face to suit, to 
ft. diameter. 
MITRES AND BEVELS. 
_- pitch and 24in. dis. Larger sizes 
to er. 
PAPER & RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
CLEAN CASTINGS. Spur Gear Blanks 
from any of the above patterns. Balance 
Wheels made up to suit customer, and 
Castings only supplied if required. 
General Machine —2 made to Oustomers 
Low Prices for Planing, Bo: Turning, 
Susteualiien, _ 
Send your Enquiries :— 


Greenwood’s Standard 
Gear Cutting Co., Ltd., 


NEW BOND STREET, MALP Ax. 
Telephone : 1212 Telegrams : 




















Cylindrical Tanks for Storage 
Purposes 
oo ae 
— ey, 


“Se riz 
Rivetted Pipes for Sas Water et< 



















Sted Chimanys Brick Chimneys 
H.eT. DANKS (NETHERTON)? 


MAKERS OF LANCASHIRE & CORNISH BOILERS. 
STEEL CHIMNEYS AND TANKS. 





BEEBE BEE ERPRBRSRSERSSERSERE ESR SRP RERESERERERERERERERERE REESE ee 





ALFRED HERBERT LTD., COVENTRY. 


IMMEDIATE DELIVERY. 


HE advantage to the buyer of being able to obtain prompt delivery is 
obvious ; the purchase of plant is not usually decided upon until the 


- r 
° * 
e & 
e a 
eS * 
as « 
2 . 
* + 
S . 
= s 
= = 
= 4 
ad a 
aa * 
2 7 
ad * 
ba “ 
a s 
= * 
S need has become urgent. . 
= In the present conditions of- business there is but little inducement to a 
7 invest capital in machinery which will not be immediately productive, but « 
e when the need of additional equipment does arise quick delivery is a sine a 
e qua non, x 
w Realising the importance of quick delivery we have endeavoured always to 0 
eo carry a representative stock of the machines and tools which we sell. a 
a In periods of good trade it is impossible to avoid being out of stock occa- . 
e sionally of some particular item, but no difficulties of this kind arise at the a 
a present time ; we have a large and carefully selected stock. e 
s During the past thirty years we have devoted our attention to the 5 
selection of such machine tools and accessories as would constitute a compre- 
= hensive range and be amongst the best of their respective types. . 
oa In this work we have been greatly assisted by the possession of three large Ld 
= machine shops of our own in which everything that we sell can be thoroughly . 
& tested under actual working conditions before it is included in our programme. * 
s Only the fittest can survive this process of elimination. « 
bad Our own manufactures, coupled with the numerous sole selling agencies t 
. which we hold, enable us to offer complete equipment—machine tools, small a 
s tools, jigs and accessories—for all machining processes- . 
& We ean furnish reliable advice not only on the plant for carrying out such + 
& processes but also on the operations which should either precede or supplement . 
| the actual machining. a 
Pa In order that the best results may be obtained from the plant which we s 
. supply a staff of expert demonstrators is maintained ; they visit customers " 
e works and give instructions in the efficient handling of the machines and = 
equipment. 
In an advertisement of this nature it is impossible to give a complete list a 
of everything which we have in stock. Briefly, we offer « 
Immediate delivery, » 
Reliable advice, “ 
Efficient service, - 
Competitive prices, 2 
e 
a 
a 
2 
* 


and therefore solicit enquiries. 




















Specialists in Building of Chimoeys, Boiler & 
Economiser Settings and Borkerhouses. 














NETHERTON, DUDLEY. 
ent Se ses 








T. DAVIES & SON, 


RAILWAY IRON WORKS 


WEST GORTON, MANCHESTE! 


CUPOLAS & LADLES. 
A STEP IN THE RIGHT DIRECTION 


TO TRADE REVIVAL. 
GET A WEIGHING MACHINE 


Made by 


Saml. Denison & Son, Ltd., ?=*s4 


EAST FERRY ROAD 
ENCINEERING WORKS CO. LTD., 


MILLWALL, LONDON, E., 
Hydraulic & General Engineers & lronfounders 


See our illustrated advert. in last and next week's issues. 
Telegrams Hydrostatic, Londoa. 


STEAMCRANES & ELECTRIC 


OVERHEAD CRANES. 


SAMUEL BUTLER & Co. Ltd., 
Grangefield Works, Pry marr near Leeds. 


Grams—“* L Stanningley.” 
— a Stannnley Private Branch Exchange 


= 






































HIGH-CLASS 


STEAM 
ENGINES 


with Corliss 
and other \ Valve Gea’. 


LANCASHIRE 
BOILERS 


MILLGEARING 


CHEMICAL, HYDRAULIC 
AND CUNPOWDER 
MACHINERY 
A SPECIALITY. 





Dish-ended High Pressure Lancashire Boiler, ft. long x oft. dia.; W.P. 20lbs. per se jen. 


OSEPH FOSTER & SONS, 


SOHO FOUNDRY, PRESTON, LANCS. 


a 
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PIONEERS & SPECIALISTS in the DESIGN & MANUFACTURE of STEEL PIPE LINES for HYDRO-ELECTRIC INSTALLATIONS. 





THE ENGINEER 


FERRUM 


















CONSULTING ENGINEERS. MANUFACTURERS. ERECTING ENGINEERS. 





TO 


. 
> 
J ? 











——_——___—_—— 


SOUTH AMERICA, 




















SANTOS. 

LENGTH TYPE OF 
— OF EACH eee — JOINT. 
PIPE LINE loo 
PIPE LINES. ‘ty FEET. INCHES. FEET. FERRUM 
PATENT 

; Be Bonnard JOIN 

5 6600 37° / 25" 210 | B. 














THE PHOTOGRAPH AND PARTICULARS SHOWN ABOVE REFER TO THE HYDRO-ELECTRIC PLANT 
AT SANTOS, BRAZIL, AND IN ADDITION TO SANTOS, FERRUM HAVE SUPPLIED THE PIPE LINES 
FOR 35 OTHER IMPORTANT HYDRO- ELECTRIC PLANTS IN SOUTH AMERICA, INCLUDING :— 


HONDURAS RIO DE JANEIRO VALDIVIA 
JACARE PARANAGUA AGUA 
LAVRAS SOROCABA GENNA 
VALENZIA VALPARAISO RIO PARDO 


DURING THE LAST 20 YEARS FERRUM HAVE DESIGNED AND MANUFACTURED THE PIPE LINES FOR OVER 80 PER 
CENT. OF THE MOST IMPORTANT AND EXTENSIVE HYDRO-ELECTRIC UNDERTAKINGS THROUGHOUT THE WORLD. 


London Office : 


PERRIN’S LIMITED, 


ENGINEERS, 
15, CATHERINE STREET, LONDON, W.C. 2. 
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q 
PRESSES % 


ROLLER FEED PRESSES Cutting & Cupping.) PRESSES, DIES, 


The cutting punches are hollow and mounted on the outer slide, cut out the blanks first, while the cupping punches LATHES 
working in the inner slide, work through the cutting punches, and draw the cut blanks through the dies. ’ 


Row raas. | e73 | 799 | «719 =| «+897 | 720 578 38 “1102 SHEARS, for 


ees sc ewe 4, lt ef ..) Se a7 1 ‘a ) 2.) a SHEET METAL 




















































Strokes per minute eS 100 100 150 70 120 100 100 70 

Width of strip, inches .. .. .. . ei 43 5 6 6 34 24 23 6 

Size of cup made—Diameter, inches... .. i i - 67 - 69 -65 25 -25 -25 WORK 
; Depth, inches oo oad. % } 2 . 56 .13 -13 .13 

Weight, ewt. .. is se ae eee” et ere 63 21 5 44 26 and 








SEAMLESS 
ROLLER FEED PRESSES — continued. DRAWN METAL 


These feeds are attachable to our standard Oren Front Presses of the following sizes. Operate tools for cutting HOLLOW-WARE. 


blanks, cutting and piercing as washers, safety razors cutting, and stamping seals, chargers, &c. 











ie. or Semen. Bi 773 766 Ba| 768 674 | 614 644 715) 924 |1156] 704 834 ARMATURE 

Travel of rolls up to, inches ow ik oe. 5 - sl Bt 24 32 24 5 8 3 7 5 
Width of strip admissible, inches | o & oe 6) ST 30C«T 9 8; 3, 10 PLATE 
- seared of slide, inches .. .. .. .. 1 l 1 1 143 2 2 p. 2 2 34 : i 

trokes per minuteupto .. .. .. 100 100 100 100 100 50 at) 60 70 70 35 2 ; 
R = Relieving rolls et. i | ee oe R RB/|R BLANKING and 

me Gerep winder .. .. 22 22 «+ 8 8 G s G G 

Weight, owt. .. .. .. .. .. ..| ©) 15 | £62 24| 30 37| 32 48% 48) 6| 47] 155 160 NOTCHING 














T = for Turbine Blades. G = Geared. PRESSES. 
TURNTABLE FEED PRESSES. NUT, BOLT, 
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i 
These feeds are attachable to our Standard Presses, and safeguard the attendant, as articles to be operated on are d | 
placed by hand in holes provided in turntable, which rotates and brings the work into correct ition every time an a 
the punch descends. Rapid production is only restricted by ability of attendant to place articles into receptacles WASHER II 
No. or Press. 82 |1002 100) 1056 1024 1025 1027] 985 | 85 | 692/723 101 10331079 822 PRESSES ; a 
No. of dies or holes on turntable .. .. ..| 14, 16 28 28| 16 16) 10/12) 10|10| 10 10 15 18 10 ; - & 
Strokes per minute .. ... .- .- «. «+| 30/90 98 98/ 60, 40 50/| 70| 50| 70| 70, 70; 70 70 10 —__—___- TT 
Stroke of slide, inches ine «a eaten oe 5 5\ 10 10 3 ; | 4 1 3} 64 1 24 1] 
Die circle diameter, inches” .. .. .. ... 7H 8h 7, Ty's 9% 9B 12| 299) 23) 129) 79 7H 13) 9 24 MINTING a 
G = Geared Tia: cc Oe. «apie GiG | G ’ 3 | 
Weight, owt. ........ ss we ee oe eet HOP BF) 16-16} 41+ 88} OS) 10) 96) 14; 8! 5) 26: 8: 80 COINING 4 I} 
% 
——_— —--- oa 2 - ’ : 
4 
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CARTRIDGE, 
TURNTABLE FEED PRESSES — continued. GUNPOWDER, 








LEADING 


These turntables are attachable to our Standard Presses, and are efficient for continuous output d c 
G Geared. D = Plain disc feed for one die. an ‘i 
G Glale G| « SPECIAL 

No. OF PREss. 904 795 877.1116 970 269 908 772) 613) 668) 714) 987/1143 702 561 1068 MACHINERY 
No. of dies or holes on turntable... ..| 18 16) 36 32 10 D 112. 13) 40 6' D; 8 9 #610 6 10 . 
Strokes per minute a eT ae 1100 50/|/ 40 56 50 70 70 150) 70) 30 64) 60)| 30 20 40 _— 
Stroke of slide, inches .. .. -| & WMH 2 3 6 7 14; 3 4 4 4 4 8 8 3 |! 
Die circle diameter, inches .. | 102 64 12 11%) 7% — 20 8$ 15| 8 2} 14)/21; 7 ® AS USED BY I 
Weight, cwt. .. ee — ° ole s 6 7+ 13 18 18 25 29 21 26 31 53 52 61 16 $5 364 3 


PRESSES IN HEAVY TYPE ARE IN STOCK MANUFACTURERS. 











. 
SHOWROOMS adjoin the Offices of Messrs. TAYLOR & CHALLEN, Ltd., where Customers may inspect finished PRESSES, PRESSES in motion, and samples i 
of presswork produced thereon. An Overhead Electric Crane is installed, which ensures prompt despatch of PRESSES ordered. 3 

‘ 
; 





MAKERS of PRESSES for SHEET METAL WORK, SEAMLESS HOLLOWWARE, ELECTRICAL STAMPINGS, and ALL DIE PRESSED WORK. Also 
PLANTS for COINING, MINTING, CARTRIDGE and GUNPOWDER MANUFACTURE. 


DERWENT FOUNDRY & WORKS, CONSTITUTION HILL, BIRMINGHAM. 


LONDON OFFICE: ST. STEPHEN’S HOUSE, VICTORIA EMBANKMENT, S.W. 1. 
Velegrams: “OERWENT. gnats” —— PRICES AND FURTHER PARTICULARS ON APPLICATION —— Telephone: (OM ON Vidroninn 


LONDON, VICTORIA 3513 


TAYLOR « CHALLEN L?? DERWENT WorkS. BIRMINGHAM 
MAKE ALL KINDS OF BELT AND DIRECT—COUPLED MOTOR DRIVEN 


PRESSES 


WHIGH WILL ECONOMICALLY PRODUCE MANUFACTURERS ENGINEERING DETAILS 
IN AN EFFICIENT WAY FROM STRIP AND PLATE METAL 


_ 








BY THE USE OF TEC PRESSES CASTINGS ARE SUPERSEDED BY SEAMLESS METAL WORK 











“MARSHALL 
STEAM ROAD ROLLERS 


Have justly acquired their High Reputation 


BY VIRTUE OF 


PERFECT DESIGN, WORKMANSHIP & FINISH, 


CONSISTENT FUEL ECONOMY, ABSOLUTE DEPENDABILITY 
anD LOW MAINTENANCE COSTS. 


Hundreds of “Marshall” Road Rollers are in service all over 
the world, giving Complete Satisfaction to Owners and Users. 
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PRICES 
FOR 1922 
GREATLY 
REDUCED 
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Made—-as Single Cylinder and Compound Types—in Weights 5 to 20 tons: 
Equipped with Scarifiers, Awnings, Governors, Water Sprayers, Special Fireboxes and Convertible 
Traction Appliances :: to meet all requirements at Home or Abroad. 


IMPORTANT : 


Every Roller has the “MARSHALL” PATENT FIREBOX; a design of Guaranteed Strength and Unique 
Simplicity. No bridges, stay-bolts and longitudinal stays. No collecting ‘zone for deposit. Absolute interior 
freedom for cleaning. Maximum Evaporative Efficiency. . . . Write for full particulars. 


“MARSHALL” ROAD ROLLERS—WITH LIQUID-FUEL 
APPARATUS—can be supplied for countries where oil is cheap, 
thereby retaining all the well-known advantages of simplicity of 
operation, overload capacity, flexibility of power, and durability 
which appertain to the steam engine. 
Ask for our Catalogue & Prices. Mention “ The Engineer.” Send us your inquiries. Delivery from Stock. 


MARSHALL, SONS & COMPANY, LIMITED, 


ENGINEERS, GAINSBOROUGH, LINCOLNSHIRE. 
City Offices - 3, London Wall Buildings, London, E.C. 2. 
Indian Depots: CALCUTTA, BOMBAY, LAHORE, MADRAS, TANJORE and BEZWADA. 


We Exhibit at Stand No. 191, Royal Show, Cambridge. 
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holes in bed castings for heavy boring machines at Messrs 
H. W. Kearns & Co., Ltd., Manchester. There are 
about 60 holes in all, operations comprising drilling, tapping, 
facing and counterboring. 
Our clients prefer this machine for work involving many tool 
and position changes. They like its free and handy controls. 


Consider your own drilling jobs from the point of view of 
saving time between holes, then write and ask us for 


Archdale figures. 


Tie 3° 6” Archdale Centralised Control Radial is drilling 
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JAS. ARCHDALE & CO. LTD., 


LEDSAM STREET - - BIRMINGHAM. 


“SUNDERLAND” 
GEAR PLANERS. 


No. 11 Machine— 
Capacity : 6ft. dia. x 10}in. face, 14 D.P. 


No. 11 E Machine— 
Capacity: 8ft. 6in. dia. x 10}in. face, 1} D.P. 


9 i RG ey lS iN is 9 it RN a IES AT le 8 


Send for new list BB.4 of latest models. 


J. Parkinson & Son, 


SHIPLEY. - No. NE Machinecutting rendioar in the works of the Reid Gear Co. 
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LONDON, Ss .w. 


THOMAS SHANKS & 


| JOHNSTONE, near GLASGOW. 


HIGH SPEED VERTICAL & HORIZONTAL 


PLANING 
MACHINES. 


MADE IN . . 
EIGHT SIZES. 














The Illustration shows a 
Machine of 12ft. Vertical 
by 14ft. Horizontal Stroke. 





See Patent Feed 
with conveniently 


grouped handles. 








Los T! 
SMALL STEP OF THE CONE. 


Ideal progression of speeds and increase 
of power are the claims for our latest 
model of Fasthead with two redactions 
by Gearing. 












VISITORS 
WELCOME. 





3-STEP CONE 
GIVING 

9 SPEEDS— 
GEARING IN 
FRONT. 


LATHE MAN UFACTURERS, 


JOHN LANG & SONS. ito, JOHNSTONE, near GLASGOW. 
CONSISTENT PERFORMANCE 


services in the 





is only obtainable by a_ well-laid-out shop. Our matter of shop lay-out and 


organisation are at your disposal. 


We equip machine shops with machine tools, transmission, motors, stores, ete.—our service is 
complete. We have done it for others to their profit and satisfaction—why not for you ! 


ASSOCIATED BRITISH MACHINE TOOL MAKERS, Ltd., 


17, GROSVENOR GARDENS, LONDON, S.W.1, and BRANCHES. 
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“SPEEDICUT” 


HIGH-SPEED 


DRILLS, 







“SPEEDICUT™ 
HIGH-SPEED 


STEEL. 

















INSERTED TOOTH 
SAW S. 











Planished Steel 


LAGGING SHEETS. 








eras) 5% Nickel Steel (sens 


FILES. STAINLESS 


HIGH TENSILE SHEETS. STEELS. 


Carbon Steel Sheets 


TO SPECIFICATION S53. 


THOS. FIRTH & SONS, LTD., 
SHEFFIELD. 


ak STEEL yee 
CASTINGS aa: are 
FOR ALL PURPOSES FOR ALL PURPOSES 1 
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Meteopolitans: Vickers 
Turbo - Alternators 


are assured a continuous supply of 


COOL CLEAN DRY AIR by 
“Metrovick’ 


CLOSED GIRCUIT AIR GOOLERS 








Photographic view oj 
** Metrov 


A plentiful and continuous supply of cool clean ‘dry air is assured 


by:smeans of the “ Metrovick’ system of closed circuit air 


coolers. All dirt and free moisture is excluded and risk. of 
fire is reduced to a minimum. Basement space is economised 
and no extra pumps or motors are required! It reduces noise 


and is safe, simple, reliable and inexpensive. 


FIFTY SETS IN OPERATION & ON ORDER 


Send us your enquiries. 
THE 
Mark 
of 
Efficiency. 


Wicker 


Trafford Park 





—S to um LTR 





Manchester. 





ick’’ Air Cooler. 
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LADLE 


PNEUMATIC AND 






ELECTRIC DRILLS 














Tel. Address : CAULKING, PICCY, LONDON Tel. No.: GERRARD 9215. 


C.P. ELECTRIC WELDING PLANTS. 


(Resistance Syster.) 


In order to meet the growing de- 
mand for a reliable and efficient 


Resistance Welding is most economi- 
cal. There is no possibility of danger 
to the worker, the temperature is 
more easily and accurately adjusted, 
no flux is necessary, it is clean and 
easily operated by semi-skilledior un- 
skilled labour, and is speciallyadapted 
to work of reasonably smal! @imen- 
sions which can be tal@m to the 
welding appliance, though with some 
of our special designs of Spot 
Welder, large pipes, ventilating cow!s 
and steamers’ funnels, may be spot 


electric welding system, we have 
developed an apparatus which com- 
bines many unique features ; one 
type of machine in particular, our 
Universal Welder, enables the user 
to aBtain the advantages of spot, 
seam and butt welding in one 
machine. Firms who have no great 
amount of any particular kind of 
welding, but have a miscellaneous 
range of welding work, wilifind this 


welded. mew type Of great use Singie- 
Purpose weldersean also be supplied 
WORKS : BRANCHES 
FRASERBURGH, ALL OVER 
SCOTLAND. THE WORLD. 





Showing Fittings for Seam Welding. Showing Fittings for Spot and Butt Welding. 


THE CONSOLIDATED PNEUMATIC TOOL CO. LTD. 


a: EGYPTIAN HOUSE, 170, PICCADILLY, ms age ana 
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WHAT 18 CRONITE ? 
A Nickel-Chromium _ alloy 
which retains 12-15 tons of its 
tensile strength at 1000° C. 






A Railway Company 
used an iron vessel. its 
life worked out to £1 
per heat. 










WHAT ARE ITS ADVANTACES ? 


Cronite Castings are reduced by 20 


A Cronite vessel did the to 50%, .in weight compared with Fer- 
same work at a cost of rous Vessels. Distortion and scaling 


8s. Wd. per heat. NICKEL-CHROMIUM ALLOYS | 2)?7*ctically eliminated. You Save 
if you use Cronite FOR ALL TEMPERATURES WHERE = “ory: You Secure Efficiency. You 
vessels you can save as OTHER METALS COLLAPSE. 


much or more. Try a 
few and see for yourself. MELTING POINT 1420°C. 





We only claim what has been praved. 


> 





GLASS PLANT. HEAT TREATMENT VESSELS 


LOCOMOTIVE PARTS. SOOT BLOWER TUBES. iP 


GRONITE FOUNDRYGO.1T0., > orem 
30, LAWRENCE ROAD, .2TOTIENHAN, N. 15. Ca SS } 












Telephone : TFe'egrams.: 
Tottenham 1637. Croniteloy, Totcross, London. 
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PREMIER 
LARGE GAS ENGINES 


HORIZONTAL TYPE 


MULTICYLINDER 


120 B.H.P, TO 1000 B.H.P. 


VERTICAL TYPE 


MULTICYLINDER 
1000 B.H.P. UPWARDS. 











EXTREMELY EVEN TURNING MOMENT AND STEADY RUNNING. 
SPECIALLY ADAPTED FOR DIRECT COUPLING TO ELECTRIC GENERATORS. 
LOW FUEL CONSUMPTION - COMPLETE ACCESSIBILITY - CONTINUOUS RELIABILITY. 





THE PREMIER GAS ENGINE CO. LTD. Head Office & Works: SANDIACRE, nr. NOTTINGHAM. 
(CROSSLEY BROS., LTD.) London Office: 139-441, QUEEN VICTORIA STREET, E.C. 4. 




















TELEGRAMS : 
Peebleg § Fdinturm.’ 
BRUCE : 
PEEBLES : 

&'CO., LTD. : 
Engineers, 
EDINBURGH. 


TELEPHONES 
Central 1867-23. 

















Electrical 


—- AC, — 





Machinery 


- D.C. — 











@ Illustration 






shows a Peebles 
12B.H.P. Totally 
Fnelosed Slip- 
Ring Induction 








Motor. 
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Seo STE OR (| 


ALL TYPES. 


STEEL FRAME 
BUILDINGS. 


PIERS. 
SCREW PILES. 
ROOFS. 


PIPE LINES. 
&c. 





BRIDGES: 





PRESSED STEEL 
TROUGH 
FLOORING. 


GUTTERS. 


RAILWAY 
SLEEPERS. 


BUNKERS. 
PITHEAD FRAMES 
TOWERS. 
TANKS, &c. 





BRAITHWAITE &C ENGINEERS] 2 


HEAD OFFICE: 





ELEPHONE 
VICTORIA 8573. 





&e. 


117, VICTORIA STREET, 
LONDON, S.W.1. 


ELEGRAMS 
BROMKIRK, SOWEST, LONDON. 


CONTRACTORS TO: 
THE ADMIRALTY, WAR OFFICE, 
COUNCIL OF INDIA, CROWN AGENTS, 


WORKS: 


CROWN BRIDGE WORKS, 
WEST BROMWICH. 








NEPTUNE WORKS, 
NEWPORT, MON. 





INDIAN OFFICES: 
BOMBAY & CALCUTTA. 


































‘Winches, Wind 
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Increase the CO, 














in your Flue Gases 
by installing 





Michadieel Draught 


5°8°/. Induced Draught. Forced Draught. 
Balanced Draught. 


A high percentage of CO. means 
good combustion and fuel economy. 


With “ Sirocco’’ Mechanical Draught a high percentage 
of CO» is secured, and the full heat extracted from 
the Fuel. The draught is always under perfect control. 


oa ; DAVIDSON & CO., LIMITED, 
for 24 hours obtnined SIROCCO Engineering Works, BELFAST. 


at a Power Station. 

















XCAVATORS 
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Efficiency Proved : The Authority using this Machine have now ordered 


THREE ADDITIONAL ‘RUSTON’ EXCAVATORS. 


For further details apply 


RUSTON & HORNSBY LTD., LINCOLN 


London Office; 46, QUEEN VICTORIA STREET, E.C.4. 


i ne 8 























It means « lot to have ht Stee! 
Bars, Cotter and Ta juss 


Mills Cotters and Pins, etc., are all 
made right—aad ng are alt ready 
for delivery, all «i 

Write for eur oy } a 
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ROBERT STEPHENSON & CO. LTD., “Y’osmincron. 





Telegrams: Rocket, Darlington. Telephone: Engineering Standards, A BC (Sth Ed.), - ot FS Telegraph (2nd Ed.), and Kendall's 12-figure Cypher. 
ESTABLISHED AT NEWCASTLE 1823 NEW WORKS OPENED AT DARLINGTON 19092. 
Velexrams: Altiscope London. LONDON OFFICE : 17, Victoria Street, Westminster, 5.W. Telephone: 650 Victoria. 


LOCOMOTIVES 


OF THE HIGHEST CLASS UP TO ANY SIZE AND CAPACITY, 


SPECIAL LOCOMOTIVES—SINGLE EXPANSION, ARTICU. 
LATED or other types with FLEXIBLE WHEEL BASE, To 
SUIT ANY GAUGE OF RAIL AND CONDITIONS OF SERVICE, 








| 





S010 11 100 1AM mR 


“ NECOL" 
| PLASTIC 
WOOD 


= for use by Engineers, 
= Pattern Makers, etc. 
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ECOL” Plastic 
Wood will prove 
extremely  valu- 
able for the Engineer's 
Pattern Maker as it 
is capable of being 
moulded to any form, 
and when set hard 
can be worked up 


THE NEED 


of 
A THE HOUR. 


PUSHING PRODUCTION to meet the demand necessi- 
tates the saving of alt useless operations about the plant, among 


for the Loco shop. 
















time and 






assem bling. 
Getting them right, therefore, saves 
money. That explains the big 
ve frem lece. 
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Fxors of which is the constant repacking of piston rods and small valves, with the usual tools E 
James Mills. ltd which may be avoided by using in every way similar = 
Bredbury Steel Whe, te wood. Fillets, = 


either straight or in 


N¥. Stockport. 


the most intricate 
curves, can be model- 
led quite easily either 
with the fingers or a 
hollow tool, and will 
set hard overnight. 


“PALMETTO” 





the packing that has the quality that 
gives long satisfactory service. Such 
a packing may cost a little more than 
ordinary packing, but is worth it 
because of the big saving in the 
labour of frequent application. 




































RD ANIMAL: 1 1 1 


Let us send you = sungtes = 
, Tay Full details will be gi ol 2 
ull details will be given on application = 

Ww. F. Johnson & Co., to the sole manufacturers : = 
Agents, INDUSTRIAL Ss 
on, NECOL co.tovioxs LIMITED= 
(Proprietors: Nobel Industries Ltd.), = 

62 London Wall, London, E.C.2. = 

= 

= 
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CHARLES ROSS, L*?- SHEFFIELD. 








Weighing Machine Dept., — Aisleweood Road Works. 
WEIGHBRIDGES ee SERIE oT 
Any Size or Capacity, . 

for Road or Rail 








PLATFORM 
WEIGHING 

MACHINES for All 
Purposes. 


YOUR ENQUIRIES 
ARE INVITED. 


London Office: . e 
2, ST. MARY CHAMBERS, ST. MARY AXE, E.C. WEIGHBRIDGE with’ Sank Rails for ROAD and RAIL TRANSPORT, as supplied to War Dept. 
. ei ta ee 
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LATES, sheathing, bottoms, 
sheets, rods, bars, rivets, ingots, 
all kinds of hammered work. 

Spelter and Cobalt-Oxide. 


Locomotive fire-box plates a speciality. 
Associated with GRICE, GRICE © SON, Ltd., 


Makers of Copter and Brass Tubes of every description. 





Cestractors to all British and Foreign Government Departments and Railways. 
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WILLIAMS, FOSTER & CO. and 
PASCOE GRENFELL& SONS [IP 


Head Office 4, London Wall Bldgs, London, E.C.2. 
5, Cross Street, Manchester. Telegrams: 


Telephone Branches - - 
London Wall 4552 
(2 lines). Warehouse - - 48.50, Bermondsey Street, S.E. 1. 
Works - - - kbandore, near Swansea. 


— — 








7, Royal Bank Place, Glasgow. baa oe Pes 
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BLINDS. SEATS. 


ALL TYPES OF SUPPLIES FOR ROLLING 


3a, Dean’s Yard, Westminster, $.W. 1. 


Telephone: 2900 Vic, 
Works: Windsor Works, Slough, Bucks. 





G._D. PETERS & GO. LTD. 





(Manufacturers of Rolling Stock Supplies). 


WILSON PLASTIC ARC ELECTRIC WELDER 


Cast Iron welded in place without pre-heating. 


Any size, any shape. 


STEAM HEATING. 
MILLBOARD. 
MALLEABLE IRON AXLE BOXES. 


STOCK. 


Telegrams: Péters, Vic, London 





WELLS seeps PAINTER 


(Wallwork & Wells’ Patents). 
PAINTING BY MACHINE. 


Groat Saving in Time, Paint & Labour 























PAINTING SPEED—3 sa. yds. a minute. 
The paint is sprayed evenly and conti= 
through a flexible tube and nosale, eS 
compressed air, either from existing alr maim or 
from our special] Com pressors. 


Large and Small Plants according te 
voqel , 


WELLS “LIGHTNING” 
LIME & COLOUR WASHER. 


(Wallwork & Welle’ Patents). 


@Qwer 8.990 Sold. 
A GREAT GAVING OF 








A wariety of patterns stocked. 
SAVES ITS COST IN A FEW DAYS 





ae OS SES 
applied at a speed of from 10 to 2 square yards 
inate ip 0 manpsr experics to hwork. 


cont with Op potibe om ssuchjarteny to 
equal to two applied with brushes. 


WELLS’ WASTE OIL 
FILTERS, 


AND WATBR SEPARATORS. 
Fitted with Patent Sight-Feed Syphons. 
Ower 25,009 Sola. 


Invaluable to ALL users of Machinery, Steam, 
Oil or Gas Engines. 

















A. C. WELLS & CO., 
101, Midland Road, St. Panoras, 
LONDON, N.W.1. 

Works: Carnarvon St., MANCHESTER 
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SECTIONS OF “UNIVERSAL JOIST” STEEL SHEET PILING. 





There is no Our Piling 
Pile Driving As used 
Work in nearly 
in which our every part 
Piling oT the World 
cannot be with 
profitably satisfaction 
employed. and profit. 





WE have from time to time in these pages sought to impress upon the various Public 
Authorities and Engineers and Contractors generally the EFFICIENCY AND ECONOMY 


of our two well-known sections ot 


STEEL SHEET PILING, 


the “UNIVERSAL-JOIST” and “SIMPLEX,” and the many very real advantages to be 
gained by their use. To the sceptical minded our statements may possibly be regarded 
as so much advertising puff, and therefore not to be taken too seriously. 


To all such we simply say INVESTIGATE FOR YOURSELF, DON’T TAKE OUR WORD FOR IT, 


GO TO THE JOB AND SEE 


OUR PILING IN USE. 


Get hold of the Contractor or his Foreman, ask him all about it in your own way, get to know 
from him what his experience has been and what he thinks about it. We do not fear the results. 


HERE ARE A FEW OF THE UNDERTAKINGS IN PROGRESS TO-DAY Nn ENGLAND 
(Foreign Contractors please write for nearest job in your own country) WHERE YOU CAN 
SEE OUR PILING IN USE :— 


NAME OF USER NATURE OF JOB. 
Mersey Dock and Harbour Board . Gladstone Dock, Liverpool, 2,000 tons in use 
Thames Conservancy . . . . . Caversham Weir, Ifley Lock [ 
S. Pearson& Sons. . . . . . LCC. Storm Relief Sewer, Charlton 
Holloway Bros. Ltd. . . . . . Caversham Bridge, Reading 
Unit Construction Co., Ltd.. . . Norfolk Bridge, Shoreham-by-Sea 
Frank Hayes. . . . . Bridge over the Brent for the Great West Road 
Walter Lawrence & Sa. Ltd. . . 9 New Locks on the River Lea 
Trustees, River Clyde. . . . . New Quay Wall, Plantation Quay j 
City of Nottingham. . . . . . New Power Station ‘ 
Messrs. Cobbold & Son . . . « River Wall, Station Hotel, Ipswich 
F. E. Binns & Co... . . . . . New Sewer Works, Tilbury 
City Engineer, York . . . . . Hydro Electric Scheme for York ; 2 dams in York City 
Borough of Taunton . . . . . New Well 
Wm. Moss& Sons. . . . . Christchurch Sewerage, Bournemouth 


United Steel Co., Worllaiten. . . Drainage Sump 


WE ARE PROBABLY THE LARGEST SUPPLIERS OF STEEL 
SHEET PILING & PILE DRIVING EQUIPMENT IN THE WORLD. 


Our Pilin 
. Large Stocks 


can be 
always on hand 


withdrawn as 
ready tor 


easily as it is: ‘ 
delivery. 


driven, 





“SIMPLEX” STEEL SHEET PILING. 
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GRAVITY CONVEYORS 


The illustrations on this page show very 


clearly some of the uses of Grav 





1es 


imum sizes 


please state the maximum and m 
of the boxes or cases which you use. 


ty Roller Con- 
in a few 
for itselt 
ing enquiri 
ini 


This type of Conveyor costs NOTHING to 


in many cases pay 
When send 


It will i 
DUNSTABLE 


Being light and easily dismantled it can 
hundreds of times over. 


SMODTDD PASSAGE ECA S SOT LIY: 


sypayane 


A 
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be moved from place to place if required 


veyors. 
operate. 
minutes. 
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BOILER HYDRAULIC 
STOOLS. LOCOMOTIVE 
FORGINGS 4 BOILER 
FOR ; SUPERHEATER 
SHIPBUILDING 3 AND 
COLLIERY ' ECONOMISER 
AND ; TUBES, 
GENERAL Fi FLANGES, 
ENGINEERING COILS, 
PURPOSES, CYLINDERS, 
&c. &c. &c. &e. 





Sr 


ALSO MANUFACTURERS OF 


LAP-WELDED TUBES 


FROM l4in. UP TO 72in. DIAMETER FOR ALL PURPOSES. 
LENGTHS UP TO 2 FEET.————— 





THE BRITISH MANNESMANN TUBE Co. LD. 
SALISBURY HOUSE, LONDON, E.C.2. 


Works: LANDORE, S. WALES, & NEWPORT, MON. DESIGN 
No. 
Branch Offices: BIRMINGHAM, MANCHESTER, GLASGOW, & NEWCASTLE. =P 
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T. C. Lennard, 
50, Wellington Street, 
GLASGOW. 





Complete Mining 
Equipments. 


: Every possible miving need can be 


: filled at the Sandycroft Works 


from complete equipments down to 


: the smallest individual unit. 


Crushing and Ore Dressing Plants 


Prospecting Outfits 


: Screens Stamp Mills 
: Trommels Tube Mills 


Breakers Chile Mills 


Rolls Agitators 
: Ball Mills Classifiers 
: Pans, ete. Concentrators 


Pumping aod Winding Engines 
Metallurgical Plant 


: Electric Motors Electric Starters 
: Generators Phase Advancers : 


Electro Magnetic Separators. 


Ross Automatic 
Drop-Bar Screens 


UILT by experts as the outcome of 
Zlong, practical experience in screening, 
the Ross Automatic Drop- Bar Screen has 
proved the solution of many problems con- 
nected with grizzly feeding and screening. 


The Ross Screen is the only screen 
operating on the principle of instantaneous 
and complete separation. Degree of screen- 
ing is from 93 to 100%. Simplicity of re- 
lease at the discharge point ensures absolute 
freedom from congestion. Operation is noise- 
less and dustless, and there is a power saving 
of 80°), as compared with other methods. 

No special foundations are required for 
the installation of the Ross Screen. Work- 
ing parts are simple and extremely durable, 
thus, first costs are economical, and upkeep 
costs practically negligible. 

The Ross Screen will handle any material. 
continuously with efficiency. A 3ft screen 
will handle material at 60 cu ft. per minute. 


Fully descriptive Catalogue on request. 








Lote & CHESTER 


HEAD OFFICE: 4, u. Street Place, LONDON, E.C. 2. 


Works: SANDYCROFT, Chester. 


South African Office: P.O. Box 4453, JOHANNESBURG. 


G. H. W. Gasper, 
Arcade Chambers, 
MANCHESTER. 


Local Representatives : 


C. W. Thompson, F. G. Hawksley, 
47, Church Road, Kings Chambers, 
WEST HARTLEPOOL. SHEFFIELD. 








Abbott & Hawkins, 
50, Charles 
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HARPERS comnen LIMITED. 





| 


























e “MOWAT” pat. 


FRICTION CLUTCH. 


GRIP POSITIVE AND 
EQUAL AT ALL POINTS 
OF TREAD. 




















EXTREMELY SIMPLE AND 
ABSOLUTELY EFFECTIVE. 


SUPPLIED FOR ANY 
SPEED OR POWER. 


























WE WERE THE FIRST TO 
SPECIALISE SOLELY IN 
THE MANUFACTURE OF 
ACCESSORIES FOR THE 
TRANSMISSION 
OF 
POWER. 








ABERDEEN. 























HARPERS LIMITED, 














Specialists ia the Manufacture of Belt Pulleys. Rope Pulleys, Fly Wheels. Gear Wheels Shafting, Pedestais and Fixings 
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to effect 
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J as 
a> Pikatee “ 


The Weldless Steel Tube @ Itd 


sosies mae and Wednesfield. 





(‘All througn efficiency, 
efficiency . all ' through."’) 


Maaulactured under “ : 
CHEMICAL AND PHYSICAL CONTROL = a 
FROM. ORE: TO FINISHED PRODUCT mo 
for “ar 
LOCOMOTIVES 
SUPERHEATERS 


STEAM PIPES 
or_General, Engineering Purposes. 
OFFICES 
Rotton Park Street Birmingham. 
TELESS:: "OSS" tnnten 


LONDON OFFICE 99. Lime Sweet Londen, EC 1 
Teegrem Pigung Stock 





Cw 


TRADE MARK’ 


WELDLESS 


f 
*TRADE MARK 
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aaa Mean things, impossible to thought, 
Cite, I 4 Mowe team hy need to till 
f pertection brought!” 


Dryden 








of modern industrial processes, have perhaps 

been the two chief factors in the invention and 

development of machinery. Steam raising to- 
day calls for expert knowledge of the principles of 
combustion and “ Bénnis” Stokers embody every feature 
which goes to the raising of steam scientifically-—that 
is to say—cheaply, rapidly, efficiently. It is the same 
with the “ Bennis’”’ methods of handling coal and ashes. 
To appreciate the perfection to which these machines 
have been brought, a perusal of our finely printed and 
fully illustrated catalogues is essential. They can be 
had free for the asking. Write to-day. 


Ed. Bennis & Co, Ltd. 


‘i Little Hulton - Bolton: 
London Office: 28Victoria St, $.W.| 


. Tele graphic Addresses: Telephone Nos. :- 
} “Bennis Little Hulton” 13 Farnworth. 
” Bennis, London” 627 Victoria. 


ABOUR difficulties, and the increasing complexity 
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THE SIMPLE TYPE. 


ut a 5000 K.W. Turbine would use 
Libs. of operating steam per hour. 





@ May also be applied for Industrial purposes 


THE ENGINEER 


Md 


air pump made. 


q No auxiliary water other than condensate is required 


and practically the whole of the heat of the steam is 
recoverable for useful work. 


q At present serving steam condensing plants with a total 


steam duty of over 7,000,000 lb. of steam per hour. 


with 
improved working efficiency where vessels under 
vacuum are used for Drying, Separation, Evapora 
tion, Crystallation, Distillation and Recovery. 


Write us for Pamphlet Pu. 1. 





MULTIJECTOR 
AIR PUMPS. 


G Highest vacuum efficiency coupled with Lowest nett 
B.T.U. consumption per Ib. of air extracted of any 












































THE CENTRAL 
CONDENSER TYPE. 


With a 5000 K.W. Turbine would use 
3M Ibs. of operating steam per hour. 



















































LONDON OFFICE: 






MIRRLEES HOUSE, 
GROSVENOR GARDENS, S.W. 1. 





TWO 240 B.H.P. MIRRLEES.- 
DIESEL ENGINES IN. 
STALLED AT THE ASHFORD 
WORKS OF THE SOUTH. 
EASTERN AND CHATHAM 
RAILWAY. ANOTHER 
ENGINE OF OUR MAKE 
HAS JUST BEEN ADDED. 










TD., 


HAZEL GROVE, 1 nr. STOCKPORT. 
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Bhs sound principles of design and out- 
standing characteristics of the Weir System 
are evidenced by the successful installations in 
service on many of the most modern Locomotives. 


The heater contains no Joints under high pressure and 
is safeguarded from the action of temperature variations. 
The accuracy of adjustment, combined with the high 
temperature of feed obtained, effectively eliminate boiler 
troubles, reduce repairs and maintenance charges to 
a minimum. 


In a word— 


It is the simplest, most efficient 
and reliable system yet introduced. 








A Weir Installation on Locomotive built by Messrs. The Vulcan_ Foundry, Ltd. 








Detailed particulars on application. 


Gi WER I? omar: 


Reni 
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ANDERSTON FOUNDRY 


100, CHEAPSIDE. STREET. GLASGOW. 
And at MIDDLESBORO’ 
Makers of . 
STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 
AIR COMPRESSORS, 
WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, and 
GENERAL ENGINEERS. 
Telegraphic Address “ Afco, Glasgow. 





m ol” 


LOCHRIN [RON WORKS 
COATBRIDGE 


SCOMAND 


Manufacture Structural Steelwork, Roofs, 

Bridges, Light Railway Material, Feneing. | 
(See last week's 

African Branch: 34, New Club mg . Loveday Street, 














1922 


aK 


OIL SEPARATOR 


FOR EXHAUST 


STEAM 
4S No EQUP” 


CATALOGUE FROM : 
Dept C” BAKERS (LEeEDs) LiMiTED, 
HUNSLET-LEEDS. 




















BRICK MACHINERY 
BENNETT & SAYER, 


Engineers, ironfounders and General 
Millwrights, 


DERBY. 














FRANCIS BERRY & SONS 
SOWERBY BRIDGE, England. 
Established 1862, 

Makers of all kinds of MACHINE TOOLS 


Look in last and next week's issues for our illustrated 
advertisement. 











CIRCULATING - WATER 
SCREENS (Parent). 
Compressors. 


Pumps and Air 


F. W. BRACKETT & €0.,L™™ 


Engineers, COLCHESTER. 
A 














COLL USS, 


BRI QUE | 
MA HINER) —. 














Cast Iron & C.M. Gocxs 
For GAS, STEAM & WATER. 


x wi 


BRITISH STEAM SPECIALTIES 


Whart Street, LEICESTER. Ltd. 
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CHURCHILL<x HEAVY FACE GRINDER. 


ITS CHEAPER TO 


RATHER 
THAN 


GRIND PLANE 


On some classes ot work, the Churchill Heavy 
Face Grinder finishes in one operation at a lower 
cost than is possible by any other method. 
Designed for flat surface grinding of all kinds and 
on all materials. 


Particularly suitable for work which is slender and 
easily distorted by cramping and on pieces which 
are difficult to hold while machining. 


Surfaces are produced which are steam, oil, gas 
or air tight under high temperature and pressure. 


Let us send you details. 


CHARLES 


CHURCHILL 


Trad On frat ra fed Hn rao ed rat Ir 





Do) ee SO 





co. LTO. 
9-I5 wmenantd STREET LONOON. Eca 
BIRMINGHAM - MANCHESTER - CLASOOW 
NEWCASTLE @T - BRISTOL - LSa0s - : SHEFrieLe 
ano 


rs 














ARMSTRONGS & MAIN, 


BRIDGES. 

ROOFING. 
TRUSSES. 
GIRDERS. 


FENCING 
IRON & WIRE. 


GATES. 
RAILINGS. 


LONDON : 
AUSTRALIA HOUSE, 
STRAND, W.C. 2. 


GLASGOW : 
148, WEST GEORGE ST. 

Also at Newcastle-on-Tyne, 
Manchester, Edinburgh, Dublin, 

Bombay, Calcutta, Cape Town 

and Johannesburg. 


Ltd., 


(FORMERLY A. & J. MAIN & CO., LTD.) 


STEEL BUILDINGS. 
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Electric 


CRANES 





DYNAMOS 
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Royce Limited 
Trafford Park Manchester 


Electric 


CAPSTANS 


AND 


MOTORS 


~ 
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MILLARS’ CONCRETE MIXERS 
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14 
DIFFERENT 
MODELS. 


3 
DIFFERENT 
SIZES. 


DELIVERY 


FROM STOCK. 


Telephone : 
London Wall 368. 









TOM ML 


ECENT improvements 


view of the latest substantial redaction 


in plant of this description offered to-day. 


Write for particulars to 








Pinners' Hall, Gt. Winchester St., London, E.C. 2. 


BEA 28 


_9 ta Wea’ 








in Millars’ Concrete Mixers have 
resulted in a more robust and longer wearing construction, 
as well as the incorporation of new labour-saving devices, 
Millars’- 1922 model mixers are now made in England, and-in 
in price and admitted 
economy and utility of these machines, they are the best value 


Machinery ee 
MILLARS TIMBER AND TRADING CO., Lid. 





MILLARS 4H MIXER, WITH POWER LOADER & HOIST. 











4 








FITTED 
WITH THE 
JAEGER MIXING 


DRUM—THE 


Telegrams 
** Jarrah, Stock, London."* 


[renee 


DRUM WITH THE 
EXCLUSIVE 
FEATURES. 


M.417 
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THE “GARRETT” 
COMPOUND CONDENSING SUPERHEATED 


STEAM ENGINES. 


THE BEST AND MOST ECONOMICAL FOR ALL PURPOSES. 
SUITABLE FOR ANY CLASS OF FUEL. 






















Extract from a letter received from a Station Engineer :— 


“For the past two months we have been reconditioning 
and partly renewing the positive plates of the Battery 
and the sets have had to run night and day. You would 
be surprised to see the steady voltage on all loads, light 
or heavy. Some periods of the week ends we are as low 
as 40 amps. and the governing is perfect. You will be 
pleased to hear that I have not had a heated bearing 
nor has it been necessary to renew even a piston or 
piston valve ring in the sets. They are running beauti- 

fully.” 


RICHARD GARRETT & SONS, LIMITED, 


LEISTON WORKS, LEISTON, SUFFOLK. 






















ALLEN WEST & CO., Ltd 
BRIGHTON, ENGLAND. 












OIL IMMERSED 
CIRCUIT BREAKERS, 






STAR DELTA STARTERS, 







DIRECT STARTING SWITCHES, 






AUTO TRANSFORMER STARTERS, 
IRONCLAD DISTRIBUTION BOARDS. 
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ReJ. 9 A. The above illustration shows our Standard Pattern 5-Toa Locomotive Steam Shunting Crane fitted with all motions and steel carriage. 











(Steam and Electric). 


CRANE-NAVVIES, 
EXCAVATORS, 
WINCHES, 
WINDLASSES, 
DECK MACHINERY. 


JOHN H. WILSON 


& C0., LTD., 


HEAD OFFICE AND WORKS: 


Dock Road, BIRKENHEAD. 


LONDON OFFICE: 
15, VICTORIA STREET, 
S.W.1, 


5 and 10 Ton Standard Pattern Loco. 
Cranes in Stock and Progress for 
early delivery 
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. A SQUARE 


HOLE 
Drilled from the Solid 


in one operation 








XN 7 
OR LIN? 


\ ¢ 
ORTLLIN? 





DRILLING 
ATTACHMENT 


As applied to a 
Standard 
Milling 

Machine 








The Radbore attachment is the ONLY commercial way of producing Square 
Holes from the Solid. 


SQUARE HOLES with SQUARE CORNERS, or SQUARE HOLES with FILLETED 
CORNERS from ?” to 1)” by the No. 4 Attachment. 

pre - ro, Complete Square Hole Drilling ake ~ He 

Y Machines also supplied. oy 

4 


Lanston Monotype Cor?- 


LTD. 


43, FETTER LANE, LONDON, E.C.4 
Write $11 Department. 
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in leading British Industries and 


\. Economy and Effi- 


UNIFORM AIR DISTRIBUTION THROUGHOUT 
THE ENTIRE GRATE AREA. 


NO DRILLING TO BOILER. FITTED IN A FEW HOURS 











Over 
1,500 TURBINE 
FURNACES are installed 










each installation is a success. 
Strict Guarantees of 
















ciency. ZA 










—— 


FIREBARS do NOT burn out. 


The TURBINE (Patent) FURNACE burns all kinds of Low Grade 
Fuels, and maintains a full head of steam with what have hitherto been 
regarded as unusable fuels, such as Spent Tan; p Refuse; Coke- 
Breeze; Saw-Dust; Pond Settlings; Slurry; Duff; etc. With high. 
grade fuels the TURBINE FURNACE obtains the highest possible ts. 

The steam consumed by the steam jets is the lowest on record. 

The Furnace can be fitted in a few hours. Existing fronts can be used. 
Suitable for any type and design of boiler—vertical and horizontal, land and 
marine, are all the same to the Turbine Furnace. 

As the Furnace is installed under strict guarantees it may be claimed 
that a Free trial is given with every furnace, the guarantees giving the right 
to any purchaser to refuse the furnace unless it fulfils them. 


Write for full particulars to— 


THE TURBINE FURNACE C0.,LTD., 


238b, Gray's Inn Road, W.C. 2. 
Sole Agent for Canada: 
P. A, GOEPEL, Esq., 525, Pender Street, Vancouver, British Columbia, 
Agent fer freland : 
W. W. PEET, Esstmonnt, Dalkey, Dublin. 


A CONTINENTAL CO. has bean constityted to work the Furnace on the Continent of 
Europe and in Continental Colonies. 


Phone: Muséum 4365. 

















‘Grams: Asunder—Holb, London. 
~ear atte 









HYDRAULIC 





RIVETTING 


MACHINERY 





TWEDPDPELL’S SYSTE™ 





FIELDING:PLATT 


GLOUCESTER, 





ESTABLISHED 1868. 
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ROOFING THE WORLD. 
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The “Widnes Weekly News” 


EVERIT 


Fire at the Everite Works. 


Everite Asbestos-Cement Corrugated Roof 


saves spread of Fire and is still undamaged. 





Independent and Authoritative Opinions. 
The 


Superintendent of the Widnes Fire 
Brigade states: 


“The undersigned (Superintendent of the Widnes Fire Brigade) desires 
to state that during the fire which occurred at the works of the British Everite 
and Asbestilite Works, Limited, on Monday night, the 8th instant, the Everite 
Asbestos-Cement QOorrugated Sheets on the roof of the burning building 
were exposed to intense heat, and alternately subjected to streams of water, 
forced on to them from at least half-a-dozen hose pipes, without being affected 
in the slightest degrée. It is evident to me that this Everite Sheeting, in 
holding the roof together as it did, prevented the fire from spreading to other 
portions of the Works’ building, I noticed also that the same sheets suffered 
no damage from the weight of several men operating from the roof in their 
endeavours to locate the source of the flames.”’ 


reports : 


“On Monday night an outbreak of fire occurred on.the second floor of 
one of the main buildings of the British Everite and Asbestilite Works, 
Limited. The flames quickly reached up to the roof of the building. Within 
a few minutes after the works’ buzzer had given the fire signal, the works’ 
staff arrived, and immediately made a detérmined effort to check the rapid 
spread of the flames along the Belfast trisses of the roof. The Widnes Fire 
Brigade were quickly on the seehe, anf with the assistance of staffs from 
adjatent works, the fire Was @xtinguished. An important feature about 
this fire is that although the Belfast trusses and the boarding are partly 
destroyed, charred through as they are, they remain in position, and the 
Everite Asbestos-Cement Corrugated Sheeting On the roof actually prevented 
4 cOllapee of the roof whilst the fire was in progress. Had the sheeting given 
way at even one point, the influx of air Would have caused the fire to spread 
along to other parts of the building, bringing about serious damage; and 
without doubt, a cessation of work altogether for some considerable time. 
As it was, the Everite Sheets were exposed to intense heat, and alternately 
subjected to streams of water forced on to them from at least half-a-dozen 
hose pipes, yet they were not affected in the slightest degree. It was clearly 
evident that the Asbestos-Cement Corrugated Sheeting (the firm’s own pro- 
duct) prevented an extensive and disastrous fire, holding the roof together 
as it did. Plans for the re-erection of the building include the replacing of 
the wood trusses by steel work, on which the fire-tested sheets of 
Bverite are to be re-iayed. This procedure, after the exposure they have had 
alternately to heat and water, and, in addition, the strain put upon them 
in carfying the weight of persons operating from the roof in their endeavours 
to locate the sourve of the flames, is surely a Magnificent testimenie! for the 
produet of a rapidly growing industry.” 


What further proof of the all-round effici- 
ency of “EVERITE” could be desired? 





ASBESTOS-CEMENT 


CORRUGATED SHEETS. 
ASBESTILITE Fiat Sheets, Slates & Tiles. 


EVERITE RAINWATER GOODS 
(GUTTERS, PIPES, CONNECTIONS, &.). 


Pre-eminent for every type of industrial or domestic building, garages, &c. 


LONDON : 


LITERATURE AND SAMPLES FREE ON REQUEST. 


British Everite and Asbestilite. Works, Ltd., 


29, PETER STREET, - - 


MANCHESTER. 


77 & 799, CANNON ST., E.C.4. GLASGOW: #4, WELLINGTON ST. 
DUBLIN: 24, EDEN QUAY. 


First makers in Europe. Largest works in the world devoted 
to the making of Asbestos-Cement Corrugated Sheets. 











_ “NOT FOR AN AGE, BUT FOR ALL TIME.” 
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properties. 
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abroil Pinions will not 
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The. British_ Th Thomson-Houston Co.,Ltd. 


Head Office end Werks 
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‘ Rugby, England. 

















Illustrated Lists 
on application. 


Telephones 





Your Job can’t wait 
for Telephone delays. 


Ep ELAYs are often dangerous. 


An 


inefficient telephone system may one 
day lose you a big order, or imperil the 
renewal of an important contract. 
ERICSSON inter-communication equipment 


safeguards you against 
t communication. 


yourself and 
while to instal t 


for use in 


Railway 
of their infallibility ‘aan ‘Obl service. 


THE BRITISH LM. 


ERICSSON MFG. CO., Ltd., 
60, Lincoln's Inn Fields, 


Works - 


Tate. s 


London, 


W.C. 2. 


BEESTON, NOTTS. 


Ericsson, Holb., Lendon. 
5340 Helborn 2 lines). 
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due to faulty 
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Cranes—all Types. if 
Aerial Ropeways. : 
Aerial Cableways. a 
Transporters. 
Hoist Conveyors. 

nes. Runways. : 
: Telphers. ; 
sa Haulages. a 
Qh | & 
a9: We invite enquiries for 4 
ah HIGHEST QUALITY 
tae STEEL CASTINGS i 
an Up to 3 tons in weight Fil 
by the Electric Process. z 
# rs 
& 
JOHN M : 
Our technical staff is London Office: Pa 
seg igeagl ENDERSON ) a. | 
handling problems. s.W.1. Fd 
— for our fully Manchester Office: f 

llustrated catalogues TREET. 
(in various languages). KING’ S &Co 35, KING S 
works ABERDEEN JA, : 
SS SS SS SS SS SS SS SS SS a SS SS 























SUPERHEATERS. 


STEAM PLANT ECONOMY. 


Equip your Boilers with the 


“THOMPSON” PATENT 
SECTIONAL SUPERHEATER. 


A Saving of 
107; to 207, OF YOUR COAL BILL. 


Standard Sizes for Immediate Delivery. 












































ASK FOR FULL PARTICULARS. 







Any tube easily removed and replaced in a tew 
minutes without disturbing the brickwork or header? 


ALL TYPES BOILER 


“McPHAIL & SIMPSON” 





WATER TUBE 
BOILERS. 


SUPERHEATER. 





Also Proprietors of 
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. Che 
Fall-Mark, 


CONTINUOUS CONTACT PHOTO. PRINTER. 


PATENT No. 170,967. 













PATENT HORIZONTAL 
ARC LAMP THROWING 
RAYS DOWNWARD 














SWITCHBOARD WITH 
ARC LAMP AND MOTOR 
CONTROLS 














SENSITIZED 
PAPER 
CONTAINER 











DISCHARGE | = 





2SPEED GEAR BOX 
WITH GATE LEVER CONTRO 








. ENOLESS BELT 
TENSION ADJUSTER) 











olen Mark 













PROVISION FOR 
BOLTS INFEET 


. Che : 


Feall Mark, 


SECURES 


MAXIMUM ECONOMY AND EFBICIENCY 


ON ALL OUTPUTS 
SMALL anp LARGE 


AND THEREBY 


ECLIPSES ALL -OTHER CONTINUOUS COPIERS. 
UNEQUALLED FOR BLACK LINE WORK. 


THE ACTINIG LIGHT GENERATED PER UNIT CURRENT 1s DOUBLE THAT oF any 
OTHER LAMP> AND THE WHOLE OF ITS LIGHT IS 


CONCENTRATED ON ONE PRINTING SURFACE, 








UNAM RR 


SN  ————————————E 


SAVES 
ELECTRIC ' CURRENT. ° TIME, LABOUR, _ FLOOR SPACE. 
BK 





SOLE MANURAGTURERS LFONT’ HOUSE, 





 & ws " GREAT PETER ST., 
PATENTEES : Bu-HAWL& 6.110. WESTMINSTER, S.W. 1. 
ones 
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KRYN AND LAHY 


METAL WORKS, LTD., 


STEEL FOUNDERS AND ENGINEERS. 


LETCHWORTH, 


HERTFORDSHIRE, 
ENGLAND. 


Manufacturers of 


Steel Castings 


for all purposes. 
































POSITIVE YET SHOGKLESS ENGAGEMENT ARE THE 
ESSENTIAL QUALITIES OF A GOOD FRICTION CLUTCH. 


In the \BENN CLUTCH these 


aresthe outstanding features. 


Minimum wear therefore minimum 
attention. 





Adjustment. effected in a_ few 
minutes. 





Automatically Self Locking in and 
out of Engagement. 


WRITE FOR BOOKLET 
ON THE BENN CLUTCH. 





DELIVERIES, ,FROM., STOCK. 


THE SANDERSON. BIBBY, COMPANY, Lrtp., 


36-38, KINGSWAY, LONDON, W.C. 2. 
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TINGERITI 


A SORIGINAL JOINTING | 
B REFLEX GAUGE 





PACKING 
WATER GAUGES 
GAUGE GLASSES 


















If you knows KLINGERIT, the original JOINTING, -you 




























already value its sterling qualities: — 
EFFICIENCY, 
DURABILITY, 
ECONOMY. 
When ordering JOINTING from your dealer specify :— 
KLINGERIT. 
KLINGER PATENTS, 
40, King Street, 
Covent Garden, W.C. 2. 
Telephone : Gerrard 4894 SAMPLES SUPPLIED. 
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STUPENDOUS THE NEW TYPE 


POWER PAGagals 


SMALL :: OIL ENGINE || 


EXPENSE embodies highest grade workmanship, finest 
materials and exceptional knowledge gained 
from long experience in the production of 

power plants 


FOR : 
5 .P. COMPRESSOR SETS, PUMPING SETS, 30,000 | 


‘asoup.  SUATIONARY ENGINES, BELT DRIV- _ ENGINES 
| i 











ING SETS, HOUSE LIGHTING sETs, |S"? let 


MARINE SETS, etc. etc. etc. 


Advice and particulars furnished from 


Aster Engineering Co. (1913) Ltd. 


WEMBLEY, MIDDLESEX. 


Telephone: Wembley 22 & 23. 


Scottish Agents: Drysdale & Co., Ltd., Yoker, Glasgow. 











LONDON OFFICE: 
DICKENS HOUSE, LANT Sr. 
S.E.1 
TELEPHONE 5310 HOP 
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ELLISON MAKE 


RATHER THAN 


"ELLISON TYPE 


THEN YOU ARE SURE OF GETTING 


ELLISON GEAR 


Ae Standard for Simplicity 
and Correct Design 
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CLASGCOW 


for 


PASSENGER & CARGO 
STEAMERS 

SHALLOW DRAFT VESSELS 

LAND & MARINE 
BOILERS 























INTERNAL COMBUSTION. 


Railway Cars, Coaches, Inspection Cars, Tramway Cars, 
Trailers, Trucks, Locomotives, Tractors. 


oe 5 A Pr fees, 


ep n9\" ar 


cA 





BRITISH BUILT THROUGHOUT. 





The DREWRY CAR CO., LTD. 
; (And McEWAN, PRATT & CO., LTD.), 


13, South Place, London, E.C.2. 


Giving satisfactory service on over 200 Railways in 
every part of the World. 


Any type of Car or Coach designed and built to 
meet individual requirements. 


| Werks :— 
Telegrams : 





Contractors to— Baguley Work 
“ ” agu orks, 
The Admiralty, War Office, India Office, Crown Effervesce, London. guley TRENT 
Agents for the Colonies, Colonial and Foreign Telephone : | BURTON ON- , 
Governments. London Wall 458. ENGLAND. 
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COILS! 


FOR ALL. PURPOSES. 


PIPE LINES! 


FOR STEAM AND ALL LIQUIDS. 


WELDED STEEL Ti ae. 
HEADERS, AND 
FITTINGS OF ALL KINDS. 








CIRCULAR, GRID, WEB, 
Etc. Etc. 
We make a Speciality of Intricate Coiling. 


THE-MILLWALL ENGINEERING CO., LD. 


TINH TOUTE AT EEL 











21, Panton St., LONDON. 


ey Tel: Gerrard 127 
Picey, London.” 

















“BON ACCORD” 


OIL DRIVEN SALVAGE PUMPS 


These pumps do not consist merely of an oil engine coupled to a 
centrifugal pump. Each set is a unit Specially designed for salvage 
work, and for no other purpose. 








DRYSDALE & CO., Ltp, YOKER, GLASGOW, W. 








xlvi 





THE ENGINEER 








June 30, 1922 





ey 








TS 


























IN ANY SIZE. 
IN ANY MATERIAL. 

















VALVE 


— 








“BLAKEBOROUGH” VALVE FACTORY. 


COVERING OVER 13 ACRES. 


| BlakeborougheSons [4 


LONDON § BRIGHOUSE 


SALES OFFICE, 199, High Holborn, LONDON, W.C. 1. 
































FOR ANY PURPOSE. 
FOR ANY PRESSURE. 






































FERRANTI. TRANSFORMERS 


LIMITED, 





FERRANTI 











A 60,000 VOLTS OUTDOOR. TRANSFORMER. SUBSTATION. 


LANCASHIRE. 





HOLLINWOOD, 
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E 886. DOUBLE BOGIE PLATFORM WAGON, 


with timber platform. Suitable for animal or small locomotive traction. 







Hudson Material 
is Tested Material 


Hudson Material is tested Material, tested not only by ordinary 
workshop tests, but by hard daily service in every quarter of the world. 
Wherever Light Railway material is working under the most severe 

WAGONS, and trying conditions, there you will find Hudson Material. 





















£1001. SIDE-TIPPING 


for narrow or main line gauge, made i various typed and — ‘ 7 e . . 
sizes. from half.ton to 10 tons capacity Superiority of design combined with high quality materials and 


sound construction, are the reasons why Hudson material is demanded 
for enterprises which need the médst efficient light railway equipment. 


Our stocks of standard types are sufficiently varied and compre- 
hensive for most purposes, our average stocks being about 40,000 tons, 
but where necessary, we design and manufacture special material for 
special requirements. 

Write for our catalogue qi ‘‘Light Railway 
Material,” it details everything from 


track to locomotive. Printed in Hnglish, 
French, Spanish and Portuguese. 






E997. SUGAR-CANE WAGONS. 


We supply every type required by the different 


cane-growing districts. 


E 943. SWITCHES AND CROSSINGS, 
for permanent or portable light railways. 





E457. STEEL E 239. 
COLLIERY “U" Shape 
. TUBS, Steel SIDE 

—"TT3 - TIPPING 
collieries in all parts of WAGONS, * 
the world. in various éizes, for 


underground work. 





OfG Works: 
ed Ob i € FOUNDRY. 
ZESgORND St. LEEDS. GILDERSOM 
LONDON. jOFFICE.; _Suffolk House, Cannon Street, E.C. 4. Telephone: 3162 City. 

FRANCE : INDIA : AFRICA: EGYPT: 

udson, . Robert Hudson “ (India), Ltd... Robert Hudson & Sons, Ltd., Robert Hudson, Litd., P.O. Box 
» *-. RP ae P.O. Box 23, Calcutta. P.O. Box y+! wee Pa, | Colne, 

P. de C. P.O. Box 370, Bombay. Diiee, Latent / Marquee: at Alexandria. 

. Works: Kidderpore. Beira, Loanda, Mauritius, etc. 


PERMANENT PORTABLE TRACK, [ACCESSORIES 
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Crompton 
Electrical Plant 


Combines Efficiency & Reliability. 


Our Manufacturing Experience extends from 1878. 









This Illustration shows one of four sets supplied in 1889 to each 
of the White Star Liners MAJESTIC and TEUTONIC. The 
latter ship is still in service abroad with our original generators. 






OLD STEAM SET, TANGYE CROMPTON. 








Experience Counts 


Our present plants are designed and constructed on 
modern lines, and are representative of latest practice. 





We Manufacture :— 
ALTERNATORS, DYNAMOS, MOTORS, BOOSTERS, CONVERTERS, 
MOTOR GENERATORS, SWITCHGEAR, INSTRUMENTS, POTENTIO- 
METERS, ARC LAMPS, ‘SEARCHLIGHTS, CEILING FANS. 


CROMPTON 


& CO., LTD., Chelmsford, ENGLAND. 





Works: Telegrams : CROMPTON, CHELMSFORD. Regd. Office & Export Dept. : SALISBURY HOUSE 
Telephone: 161 CHELMSFORD. T . "Phone, London." 
1000 K.W. GEARED TURBO GENERATOR. Phone: 4734 London Wall: 86 London Trunk. 








WE SPECIALISE in PLANT for BATTERY CHARGING & ELECTRIC WELDING 


———- ne 


John Thompson (Wolverhampton) Ltd., 
WOLVERHAMPTON. 
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SPECIALISTS IN PIPEWORK INSTALLATIONS 


OF ALL DESCRIPTIONS. 
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SEND US YOUR ENGQUIRIES. 


rn eee cm oe oat 























F 



























Jung 30, 1922 THE ENGINEER 








Sa 8 Ee Ee ee Ee eee ee ee 


DIESEL SHIPS’ 
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AUXILIARY MACHINERY 
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Quotations given for Aux- 
iliary Machinery for com- 
re uipment of Diesel 

Engine Rooms, comprising 
the following: — 








| SS 





— 


Diesel Auxiliary Engines. 


Diesel Engine Driven 
Generators. 


Turning Motors. 





Continuous Current Motors 
and Centrifugal Pumps 
for the following duties : — 


Cylinder Jacket. Cooling. 
Piston Cooling. 


ae 





Sanitary. | 

Fire. " 

also x 

° | 

Continuous Current tt 

' Motors for i 

DIESEL ENGINE DRIVEN ELECTRIC GENERATOR , Hl 

Air Compressors. 7 

Refrigerating Machinery. i 

: e 

| Steering Gear. Il 
| Winches and Hoists. Il 











|) AUXILIARY DIESEL ENGINES CONSTRUCTED UNDER |b 
|| LICENCE FROM Messrs. HARLAND & WOLFF, L™: |i 
il (BURMEISTER & WAIN SYSTEM.) 


— 


|W. H. ALLEN, SONS « Co. LE 
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BEDFORD. 
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Rubbe /r 2 COULSe 2 
assembly in the Erecting Sop 
eB ARROW-IN-FURNESS#WORK: 
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Rubber Vashing, Macerating, 
and Crépeing Macfunes, 
Mixing Machines Grinding Machines, 
LreakingDown Machines. 
Warming-up Machines Clendves, 

Wyre Moulds. ete. ete. 


<t- 


Estimates given for Machinery of any Description. 


<= 
Machines of Special Construction, 
Lo sult Clerts FOG UM einents, fecetve 
carelill atiO Expert CormsiOeladora 


a Ste ee 
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AIRCRAFT. 
WARSHIPS, MAIL & PASSENGER STEAMERS. 
COMMERCIAL SHIPS. 















lcebreakers, Dredgers, 
and other Special Craft. 
Floating Docks and Cranes. 
Guns and their Mountings. 
Armour Plates. Marine En- 
gines of all Descriptions, in- 
cluding Turbine and Heavy 
Oil Engines. e Gas 
Engines. Hydro - Electric 


Power Installations. Mining, 4 





Cement-making and Stone 
Crushing achinery. 
“Flexala” and “Resiline” 
Centrifugal Pumps for 
dealing with Acids, Solids 
and Abrasive Materials. 


Oil Well Supplies and Equipment. Con- 
traflo Specialities for Ships’ Auxiliary 
Machinery. Michell Thrust Bearings for all 
purposes. Concrete Brick, Tile, and Slab- 
Making Machinery. Cardbox-Making Ma- 
chinery. Target & Sporting Rifles. Sewing 
Machines. “Darenta” Washing Machines. 
“Vickers Duralumin.” Machine Tools. Engi- 
neers Small Tools. Train Lighting Equip- 
ment. Porcelains for all Electrical Purposes 
Waterproof Plywood. Gas Meters. 


Head Office : 


VICKERS HOUSE, BROADWAY, 
LONDON, S.W. 1. 


7 Works: 
BARROW-IN-FURNESS, SH&FFIELD, BIRMINGHAM, 
ERITH, CRAYFORD, DARTFORD, = WEYBRIDGE. 


Depots 


MANCHESTER: Millgate Build- GLASGOW: Vickers House, 247, 
ings, Long Miligate. West George Street 

BIRMINGHAM: Vickers House, BRISTOL: 55, Park Street. 
Loveday _ Street. DUBLIN: 32, Nassau Street. 

LEEDS : Greek Street Chambers, Park Row. 
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DROP FORGINGS AND STAMPINGS. Brier 


Vanadium High Speed and other High Grade Tool Steels. Alloy Steels of all 
kinds suitable for Engine and Constructive Work. Rustless Steel in Bar, Tube, 
or Sheet. Sheets in High Tensile Carbon and Alloy Steels. Gauge Plates. S.R. 
Boring Cutters. Cast Cutters. Weldless Drawn Tubes in all qualities of Carbon 
and Alloy Steels. Motor Car Pressings and Springs. Spiral and Straight Toothed 
Bevel Gear Wheels. Files. Hack Saw Blades. Magnets. Jigs. Gauges. 
Fixtures. Special Tools. Surface Hardening by Patented Process. 


A ee 


Registered Trade Mark 
DEPOTS : DEPOTS: 


MANCHESTER: M ° GLASGOW: 
Cc ae: alow Head Office: foun, 247 West Ganeus 


BIRMINGHAM: Vicker Vickers House, Broadway, DUBLIN; 32, Nanas 


treet. 


BRISTOL: 55, Park Street. LON DON, S. W. 7 LEEDS: Greek 
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~ VICKERS LIMITED. 
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MAKERS OF THE BEST KINDS OF 


STONE BREAKING and ORE 
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Manufacturers of 


A ZZ | 
~SSHECLAS ‘ CRUSHING MACHINERY. t 
Zr P 


Sole Makers of Hadfield's Patent 


STEEL FORGINGS MANGANESE STEEL. 





80 
= the rough, ye inet, or finished. THE SUPREME MATERIAL 
or Marine and other Engineering aw porn - 
test for Railway and Tramway Special 
~~ a aes — Trackwork ; also wearing parts of E 
Stone Breaking and Ore Crushing 
INGOTS, BLOOMS, SLABS (TRADE MARK.) Machinery, etc. = 
made by the ¥ -_ 
OPEN HEARTH OR ELECTRIC PROCESS COMPLETE TRAMWAY LAY-OUTS : 
WITH POINTS AND CROSSINGS, 
STEEL CASTINGS Special ~~ High Tensile Steel for Aircraft, Motor Bri 
Group of Castings of Hadfieia’s best Toughened Cast Steel. Cars and Commercial Vehicles. 
OF EVERY DESCRIPTION up to 30 TONS in Weight. , * 





@eiy 3 





Works Area over 200 Acres. | a i wes” 
Workmen employed London Office: Norfolk House, 
Laurence Pountney Hill, E.C. 4. 


__ during the War 15,000. 
7soaeee af 
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Positive Valve GeadfEnginer are suitable for 
boiler pressures up to 2001b. per square inch, 
with a total steam temperature up to 600 

Fahr. The economy of the steam consumption 
of these engines is remarkable, it being possible 
to obtain one horse-power for every 9} to 10} Ib. 
of superheated steam. 


Write for Catalogue No. 723. 


Davey, Paxman & Co., Ltd., 


(Branch of Agricultural and Genera! Engineers Ltd.), 


a te ec am 
TPiPeir er 


iS BOYVING & co... LIMITED, 


Manufacturers of :— 


WATER TURBINES. | GENTRIFUCAL PUMPS. f 
HYDRO-ELECTRIG POWER PULP & PAPER MAKINC ‘ 
EQUIPMENT. | MACHINERY. : 


G ; . gas Head Office: Dept. 4, 56, KINGSWAY, LONDON, W.C. 2. @ m ¢ 
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Holborn €420. WORKS—STOKE-ON.TRENT. — ~~ 














Atan fewvava 
WATER PURIFICATION SPECIALISTS. 


RA UWA WY WYSE ED 
ENGINEERING 20. WINDSOR HOUSE 
COMPANY LT° KINGSWAY 


i togoge, sor pe S| 

WATER FILTERING ee, gies an 
STERILISING i Pac gg 

SOFTENING Ske aaa ate aay EE 


FOR MUNICIPAL SUPPLY 4 
BOMER FEED & /NOUSTRIAL PURPOSES ep maacecatmmee amass ——— , | 


BOLTS AND NUTS. 


BRIGHT AND BLACK. 

































ISAIAH PLATT LD., One aE 
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I have seen several different forms of Mr. Boyle's ‘Al 
inting. —George Reveirs, Ltd., Pump’ Ventilator in actual operation, and have much pleasur 
Fotter-lane, E.C., are PREPARED == —_— in testifying to their efficiency.”—Loap Kaivm. 
T TES for all DESCRIPTIONS of 
= suai Evoumse” has been printed at 


aie Fe aasent since its commencement. 


———_—_ 
DESIGNS and TRADE MARKS 


PATENTS, in all countries. 
E. P. ALEXANDER anp SON, 


Patent Agents, 
6%, HIGH HOL BORN, LONDON, W.C. (Estab. a 
Telephone, Centra! 7426. 


PATENTS, DESIGNS, AND TRADE MARKS. 


ania & Mills, Chartered Patent 
AGENTS, 4 and 35, High Holborn, London. 
Established 1866. 


“ Privilege, London.” Tel. No., Chancery 7765 


Tel. Ad 
PATENTS, TRADE MARKS & DESIGNS 
co 
LEWIS WM. GOOLD 
Se, heyy AGENTS, 
rs of the An s Pate Law Association an 
stitute a Pe ~ ifftorneys of Austra 
INCORPORATING 
ROWLAND L. Goon, 
r.CLPA SAAS atte 
Tel A ec ntral 270% 
rt CORPORATION STREET, ‘Dimninanan. 


BULL'S | METAL & MELLOID C0. 


ker, m=. Glaadow. 
meine Yoker. Telephones: 182, 183 Ag 
puLi's 'S METAL.—Propellers, Bars, Sheets, Pump Rods 
Valve Spindles, Condenser Stays and Plates, &. 
EBLLOID (Reg. Trade Mark).—Condenser and Boiler 


Sheets, Valves, &c 
gIGH "Te sili” BRONZE:—Ouse, he Rolled, Forged, t 


uiremen 
WHITE METALS. Tompalte, Babbita, Plastic, de. 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY, ‘° 


GOYAN,. GLASGOW. 
London Office :—12, VICTORIA STREET, S.W. 


MANUFACTURERS OF RAILWAY CARRIAGE 
WAGON & TRAMWAY WHEELS & 
CARRIAGE AND WAGON IRONWORK, = CAST 
STEEL AXLE BOXES. 





pritish Mem i of the 


Lewis Wm. GOOLo, 


#.0.1.0-8 or 











ABLISHED 1 


HARRISON & CAMM, Ld. 


Chief Works and Offices : ROTHERHAM. 
Manufacturers of 
WHEELS & AXLES 
with Cast or arerete Forged Naves or Cast or 

I Dise Centres. 
Weewe Ironwork, Iron and Brass Castings for 


Wagene, 22 other Repetition Wor 
RAILWAY WAGONS (in Iron, Steel, or Timber). 





THE GLASGOW ROLLING STOCK & PLANT WORKS. 


HURST, NELSON & CO., LTD., 


Batidens of RAILWAY CARRIAGES, WAGON 


ether deseri of RAILWAY 
LLLN@ BTOCK. 


Ww and lacm and Cas / 
’ is WELL 
Lenden Offices; 14, ay BC. 


Ses [Uustrated Advt. last week, page 49. 


P. & Ww. ~>MACLELLAN, LTD. 





nape ‘nemmen Fe WAGONS a mae pas, 
[RON and STEEL SLEEPE 8- BOL’ grins. 
her PERMANENT WAY A TERIAL, RIDGES, aad 


CONTRACTORS cor RAILWAY PLANT aad STORES of 


Offices »—128, Treagate, GLASGOW. 
Registered Offeces—Clutha Meuse, 10, Princes Street, 
Ww nster, Lendea, 6.W. 1 





G. R. TURNER, Lrp. 
Manufacturers of al! Gusistiens of 
IRON AND WOOD FRAME aN AGONS 
For Home, Colonial and Foreign Railways. 

ranaastePaa? SEER ain 
2, 

Sreripcen Wider irs asses 

lDestrated ‘Advert. Gost lavas tn ena toaelle ent par 8. 





See the Mark ? 


/ The famous diamond trade mark which 
has made Jenkins and Valves synony 
mous terms throughout the world. Look 


for the mark when buying—it means 
valve efficiency for you. 


72-page catalogue post FREE. 


\ JENKINS BROS., Lrp., 


(Dept. 2), 6, Gt. Queen Street, w.c 


Our Specialty Gamay 


FLANGE PIPES & SPECIALS 


up to 30in. dia. 
THE MEADOW FOUNDRY CO., LTD., MANSFIELD. 


THE MOTHERWELL BRIDGE CO. 


BRIDGES, ROOFS, — TANKS, DOCK Gates 
Structural W. Work, Hydraulic Pressed Flooring. 


Tego’ MOTHERWELL, N.B. %z* Ze! 


London Office : 82, Victoria St., Westminster, 8.W. 
See illustrated advt. last and next week. 


ERNEST NEWELL & Co., Ltd., 
Misterton. Doncaster. 
Makers of ail Machinery for the 
manufacture of Portland Cement—Wet 


FOLLOW THIS Up 
Cups ¢ FIRELIGHTERS 














We trust that all who requested copy of our NEW 
HANDBOOK have duly received same. 





We are equally ready to 


DELIVER THE GOODS. 


Telegraphic Address— 


BRABY - GLASGOW 
RAILWAY 














| 






BUFFER- 
STOPS 


TURN- 
TABLES. 


== 

Se 

SS 

RAILWAY ACCESSORIES OF ALL KINDS. 
Telegrams: SUMMERSON, DARLINGTON. 


THOMAS SUMMERSON & SONS, Ltd., Darlington. 
London Office: 32, VICTORIA STREET. WESTMINSTER, 8.W. 1. 


LEDWARD & BECKETT, LTD. 


KING’S HOUSE, KING’S STREET, LONDON, E.C. 2. 


(Near Mansion House Station). 


Makers of EJECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on application. 
New Telephone Number : Central 1743. Telegraphic Address : Preferment, Cent. London. 























= BU SINESS = 
M.GLovER sce ..” LEEDS 


We Hold 


the successful production of Ex- 
truded Rods and Sections in the 
hollow of our hand. Qur many 
years of constant activity in this 
branch of business have yielded 
invaluable experience and we are 
in a position to deal 

Oe promptly 
At to-day’s prices, Extruded 
Rods and Sections are the 
cheapest form of manufactured 


Brass. May we quote you 
Sor needs? 


MCKECHNIE BROTHERS, L?- 
Rotton Park Street, Birmingham. 


Telephone : Edgbaston 381. ‘Grams: MeKechnie, Birmingham 
Smelting Works: WIDNES, Lancs. 



































DIESEL 
and 
STEAM 
ENGINES 





Boyle s 


pAMENT “ AIR-PUMP” 
VENTILATOR 


HAS DOUBLE THE EXTRACTING POWER OF 
EARLIER FORMS. 


Awarded the £50 Prise with Grand Diploma {only prise 
offered) at the International] Ventilator Competition, London. 
Highest Award, International Ventilator Competition, Paris, 
Two Gold Medals. 

“Mr. Boyle's complete success in securing the required 
continuous upward impulse is testified to by high 
authorities.” —Govaerxuaxt Rarorr (Blue Book). 


ROBERT BOYLE & SON, 


VENTILATING ENGINEERS, 
#4, HOLBORN VIADUCT, LONDON. 


“Messrs. Robert Boyle and Son, the founders of the 
profeasion of Ventilation Engineering, have raised the subjec* 
to the dignity of a science.”—Rarort os rus VawriLarios of Tae 
Loxpos Custom Hovss. 


J. & E. HALL, L™ 


Makers of CO? and NH; 


Refrigerating Machines 
Hallford Motor Vehicles 


10, St. Swithin's Lane London, EC; 81, Dale Street 
Liverpool. and Dartford, Kent. 











See Illustrated Advertisement. June 9th, page 71. 





ROYLES LIMITED, 
IRLAM, MANCHESTER. 
—__—_o—_— 

FEED WATER HEATERS, AIR HEATERS, 
OIL COOLERS AND HEATERS, 
CALORIFIERS, CONDENSERS, 
HEATING BATTERIES, 
KETTLES, STEAM AND GAB, 
TWIN STRAINERS FOR PUMP SUCTION. 
——_——_o-—__—_——__ 

Filters, Steam Traps, Reducing Valves, &c. 


CAST IRON 3 PES 


thin. to _ Bore 
THOMAS ALLAN & SONS, Lrp. 


EVERY PURPOSE. 
BON LEA FOUNDRY, 
THORNABY-ON-TEEBS. 


> ~S Rh, 
SS 


sf, | “Xe 
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Tae aeaeas 
Sova Prorrrerors & Parawress: Yous 


F. J. TREWENT & PROCTOR, Ltd., 


Naval Architects and Consulting Engineers, 


43, Billiter Buildings, Billiter Street, LONDON, E.C, 
Telegrams: Taewerr, Lownos "Phone: 121 Averve 


Lidgerwood Manfg. Co., 


HOISTING & CONVEYING 
SPECIALISTS, 


Friars House, New Broad Street, E.C. 2 
See illus. Advert. appearing every fourth week. 
















qoP Ek 


LTD 
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‘Ss ty the Type to the S .w 


REE your vehicle with the LOWEST COST- 
PER -TON - MILE TYRE EQUIPMENT 
suitable to the conditions and type of your 


DUNLOP service. 


at DUBLIN AGRICULTURAL 
SPRING SHOW 


— igen h air” NP Commercial vehicle users are offered a 
tyres Mtted to vehicles exhibited 62°5 / ° 


encabesebeder male ia al. choice of tyre equipment, according to their 
matic tyFes Atted to commercial 53+42 particular service needs, in the famous 


° 





WOERICIOS «cee erste eeerareee 


Divided between all other makes 46°6 9/5 


onorveeeie | DUNLOP RANGE: 


FIRST IN THE FIELD. 











STANDARD QUALITY SOLID 
SUPER-CUSHION SOLID 
GIANT SINGLE SOLID 


(in standard and super-cushion qualities) 


GIANT SINGLE PNEUMATIC 
DUNLOP SOLID RUBBER TYRES TWIN PNEUMATICS 


OBTAINABLE FROM ALL MOTOR DEALERS. 
WHOLESALE DISTRIBUTION AND SOLID TYRE 
rdeen, Belfast, Birmingh 





FITTING DEPOTS: — Abe 





ices Lengel Penn sinners” §~=S EACH IS THE BEST OF ITS TYPE. 



























A Sure Proof of Quality and Efficiency. 


Over 50 Planers supplied to one firm and 40 to 
another for their own works. 
ALL REPEAT ORDERS. — THE HALL MARK OF SATISFACTION. 

























Hundreds in use in this and other countries. 
Why ? 


All machines are made of the very best materials 
and the same painstaking care and attention is 
given to detail by which we have earned our 
quality reputation for every Planer built. 





'REDMAN | 







Made in sizes ranging from 20in. to 72in 
inclusive motor or belt driven. 





Write for our latest Brochure if 
you have not already received one. 


PIONEER IRONWORKS, PARKINSON LANE, HALIFAX, ENG. 


Registered Office—16 & 17, SOUTH STREET, LONDON, EQ.C. 2. 
Telephone No. 308. Registered Telegraphic Address—“ PLAN ERS, HALIFAX.” 
Lieber's 5 Letter Code and A B C Code (6th edition) used. 
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A OT Dn an ge 
= THE ROLLING MILL DEPARTMENT of a 
z Fraser & Chalmers Engineering Works, established under - 
2 the supervision of an expert staff with long and extensive ex- = 
= perience of Rolling Mill and Steelworks Equipment, invite the = 
2 favour of your enquiries. Their experience is at your disposal. = 
Z SEAMLESS TUBE PLANT. = 
5 Fraser & Chalmers Engineering Works make a speciality of BH 
= Seamless Tube Plant. Complete equipment of Seamless ~ 
= Tubes from the smallest’ diameter up to 124 inches. ai 
eS ENGINEERING WORKS 
= SS s= 7 
= LONDON OFFICE: 
= ERITH KENT MAGNET HOUSE, 

KINGSWAY, W.C. 2 





Fraser & Chalmers’ Rotary 
Piercing Mill for piercing 
~olid billets from 8 inches to 


12 inches diameter. 














» ————————————————— ————— 








| GWYNNES’ 





SUCTION DREDGERS 


Complete Plants Supplied 
for 


Dredging & Reclamation, 
Paddock & Claypit Dredging. 
Hydraulicing Pumps & Monitors. 





THE MOST ECONOMICAL SYSTEM OF 
SAND DREDGING. 


USED EXTENSIVELY BY THE PRINCIPAL 
DOCK AND HARBOUR AUTHORITIES. 


PLANTS CONSTRUCTED TO DELIVER TO 
OWN HOPPERS, TO BARGES ALONGSIDE, OR 
TO DELIVER ASHORE THROUGH PIPES. 





“Invincible” Suction Dredger at work, cutting ite own floatation. 





GWYNNES ENGINEERING CO., LTD., 


(GWYNNES LTD.), 
Telephone : 


aang per Hammersmith, LONDON, W. 6. Hammersmith 1910. 


Gwynne, London. 


Contractors te the Admiralty, War Office, Indian and Colonial Offices, and the principal Foreign Governments. 
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THIS CRANE SOLD TO 


_ Messas: Swan, Hunter & Wicham Ricuarpson, Lo., 
WALLSEND-ON-TYNE. 
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TITTYYTTITITYTITITITITINITITITINT Oe > SCATECVEVENITINUETET EE \S 
° ecccrbooovened 


"Can be inspected at: 


2. AN ELECTRICALLY DRIVEN, DERRICKING, RE- v 
VOLVING FLOATING CRANE WITH A LIFTING 
CAPACITY OF 160 TON. 
3. AN ELECTRICALLY DRIVEN, DERRICKING, RE- 
VOLVING FLOATING CRANE WITH A LIFTING FIRMA AF SMULDERS: 
CAPACITY OF 200 TON. 
4 v 
x SCHIEDAM-HOLLAND < 


SOLE AGENT INTHE UNITED KINGOOM.: ANDERSON RODGER 
38 VICTORIA STREET, WESTMINSTER, LONDON,S.W.I.TEL.VICTORIA3887 
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The cheapest method of raising water is 





by means of a BOREHOLE PUMP, 


which will deliver 1,000 gallons against 
100ft. head for One Penny. | 

















Ipswich. 
Borough of Ipswich, Waterworks Dept. 





=. 


Ipswich, (repeat order). 
Mersey Chemical Works, 
Bromborongh, Cheshire. 
*Lever Bros., Lid., 
1 Port Sunlight, Cheshire. 
Stourbridge & District Water Board, 
Stourbridge. 
“Doncaster Corporation, 
Armthrope. 
Graham, Rowe & Co., Ltd., 
Liverpool. 
Newstead Colliery, Ltd., 





Ipswich Corcoration Water Works. 
This plant has been running since 1914, and the pump has never been raised. 








Nottingham. 
-@- *Harworth Main Colliery Co., Ltd., 


Simple, efficient and reliable. Bawtry. 


la 
Initial outlay comparatively small. | eee ag 


Absence of valves makes maintenance costs | Mid-Kent Water Co., Ltd., 


negligible. Kent 


A — unit only as compared with two for Air- — - ‘. 
lift Pumps. 


* Borehole made by Messrs. C. Isler & Co.., Ltd., London 











Practically no attention required. 
Any Depth of Borehole or Well to over 300 ft. 
Minimum quantity of water 2,000 gallons per hour. 


Sulzer Borehole Pumps have been 
supplied to all parts of the world. 











Ideal Pump for direct coupling to electric motor | 
or bevel gear drive from Diesel, Steam or Gas Engine. 








COMPLETE INSTALLATIONS QUICKLY SUPPLIED. 











SULZER B BROS. 


| 3, Bedford merenare. > team W. e. 1. 


Sw aAaANSEA. MANCHESTER. i 
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BIRSTALL 


TELEC oy — L1evs A Ah ace 
CePHONe. —i35 BATLEY 








“ RAPID” 
ELECTRO-MAGNETIC SEPARATORS 
and GRINDING CHUCKS. 


RAPID MAGNETTING MACHINE Co., Ld. 


40, Magnet Works, Lombard Street, 
BIRMINGHAM. 


JOHN OAKEY << SONS, 


GENUINE EMERY. _ eMeRY _e 
EMERY CLOTH. [ame « | APE 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER. = EMERY AND GORUNDUM Discs 


N.B.—All Papers and Cloths are supplied in Rolls, Of Cloth & Paper, for all Disc Grinding & Polishing Machines 


Bands, Dises, Strips, and Sheets of almost any EMERY WH EELS 


size and shape, to sult the special requirements 
WELLINGTON WORKS, WESTMINSTER BRIDGE ROAD, LONDON, S&.E. 1. 


tact 


of buyers. Prices q onr pt of particulars. —) 
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GEAR} 
CUTTING. 


L 

hf. 

E 

Qa 

Rogers McGown & Go., 4, Livesey Rd., Manchester 


THE ROBSON 
GAS and OIL ENGINES 


PRODUCER GAS PLANTS. 
SOLE MAKERS: 
JOHN ROBSON (Shipley) LTD., SHIPLEY, YORKS 


See illustrated advt. last and next week's issues. 


To SCREW BOLT MAKERS 


Engineers’ Wagon Builders, &c. 















EDWARD MERCER, “Ltd., 


Hou.ine 
HOLLIN NWOOD. 


near M. 
DESIGNS, DRAWINGS, TRAGINGS 


Drawings 
om Single parpese machince detened. 
for pater: nd all elasses of 
Teena gh ame 1 eh —— 


OWEN & CRISP, DORAUGHTSMEN 
64, BASINGHALL ST., LONDON, EC. 2 








CLEVELAND BRIDCE ——a Co, Lo. 


Constructional ee and el Builders 


“ae bmp” 














Opening Lift Bridge over the Towy, Carmarthen, GW.R. 
SPECIALISTS IN ALL CLASSES OF DEEP FOUNDATION WORK. 
Head Office and Works: DARLINGTON. 


Lendon Office : 
123, Pall Mall, $.W.1. 


Telegrams: Cleveland, Darlington. 


Telephone: _ 2710 Darlington. 
Clebridge, London. 


Ne. 3427 Central. 























Tel. Ne. Londen Wall 5666. 


BIRMINGHAM BATTERY & METAL C 
we», ELLY Oak BIRMINCHAN 

rs Sen SEAM 

~ fe —_ 
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OF LED 
1st be COP es 
SERCK 
OIL COOLERS 


7 ee. cost less to install and maintain 











than any other type, occupy less room 

and give greater efficiency with less 
attention. Big claims perhaps, but claims 
based upon practical working experience in 
all parts of the world. Wherever oil has \to 
be cooled, for Turbine Bearings, Reduction 
Gears, Internal Combustion Engines, Re- 
covery Plants, Steel Quenching Tanks, 
Electrical Transformers, etc., install a 


SERCK OIL COOLER. 


— 











A No. 3 Cooler, 68 high = 10° diameter, 
will dissipate 300,000 B.T.U’s under average 
conditions. 


SEND TO SERCK for Oil Coolers, Light 
Gauge Non-Ferrous Tubes, and Drying 
and Heating Plants for all purposes. 


st 


SERCK RADIATORS LTD. | 
Warwick Road, Greet, 





BIRMINGHAM. 
Telephone: Victoria 531 (3 lines) 
Telegrams : * Nerleak, Birmingham 





BRANCH FACTORIES AT 
LONDON, CHESTER & SUDBURY (Suffolk). 





| 
| 
| 














Let Sankey Solve 
Your Storage Problems 


Seriously consider the tremendous advantages of 
Sankey Storage Bins. They are of steel and can be 
built to carry very heavy stores. For cleanliness they 
leave the old wooden bin far behind, as they cannot 
absorb oil or grease. They occupy the minimum of 
space for maximum of storage, are fire-resisting and 
can be broken down for shipment and easily erected. 
One at least of these advantages must appeal to you. 


Let us solve your storage problems ; tell us your 
requirements and we will quote you by return. 


JOSEPH SANKEY & SONS, Ltd. 


HADLEY CASTLE WORKS, 












































DISSOLVED. ACETYLENE 


BRAZING 


ECAUSE in Brazing the particular 


requirement is bulk of flame with a 


MY \ 


AAA ANS 


\ 





maintained high temperature. Dissolved 


\\) 


Acetylene more completely fulfils these re- 
quirements than any other known flame. 
Moreover, the use of this gas eliminates the 
need for any auxihary such as compressed 
air or oxygen, the pressure under which the 
gas is stored, combined with its high calorific 
value, being sufficient to give all the required 
* velocity and heating power. 


The Company supply Dissolved Acetylene in loaned cylinders direct from 
Compressing Stations in all parts of the country, a listof which is given 
below, and in the London Districts by the A.-L Motor Service. 


Alen Liver si0ge Lid 


Head Office: 
106, Victoria Street, Ss. W. 1, 
se eee 
; COMPRESSING STATIONS: 
: santa re 
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SB. 
Cardiff : 
Endazzie Works, Old Sea Lock ~~ 


, ' Hull: 
Alpha Works, Main 8t., Sculcoates. Ouse ME Orereiae 


Battersea: Camber wal Clapham, Belt <P 
; ustri at 
elbourne (Vic.), Sydney (N. W.) wad ic New You. 
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Agents for the North of England: Messrs. Smith, Lemon and WELLINGTON, al SHROPSHIRE 
Z Stewart, Newcastle-on-Tyne and Leeds. 
&® Agents for Scotland: Messrs. Munro & Young, Glasgow Telephone—Wellington, Shropshire 66. Telegrams— Sankey, Wellington, Shropshire 
Why You Should Use Tn 


HautaGce GEars. 


(UAV 000 O OOMMON 1 MN 
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For twenty years our haulages have been 

giving comolete satisfaction, resulting in 

many répeat orders. Fullest particulars 

of our standard sizes, or any type required, 
are yours uton application. 


M.B.WILD« CL” 


Telegrams: 
Bentleys. ‘ Hauling.” Birmingham. 
VUAMMLLANNANNOOONNLONOGALAOON/ MOONE AOUUUHAUUUOONHOULL FYOUOU RONAN AAUAUU HANH anndAH 


(110100040 QMO A111 AANA TPA AAA OAR 


: . Telephone; Codes: 
. Birninghem. Eas Q08. ABC (Sth Ed.), Lieb 
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REDUCING SPEEDS BY CHAINS NI 


EFFECTS CONSIDERABLE SAVING 
IN POWER AND MAINTENANCE 
COSTS. THEREFORE— ——— 











NH 
Hh HI 


eer) |) THECOVENTRY 


il Hl 
CHAIN REDUCTION BOXES 


—______— REPRESENT A COM. 
MERCIAL PROPOSITION OF CON. 
SIDERABLE ECONOMICAL VALUE 
IN THE MATTER OF REDUCING 
THE COSTS OF PRODUCTION. 

































































3 specify 7. oa WITH THIS TYPE OF REDUCTION BOX A 
:: Always 3 3 VERY CONSIDERABLE REDUCTION OF SPEED 
33 BP: RATIO CAN BE READILY SECURED WITH 
3 ap HIGH EFFICIENCY, AND ITS COMPACTNESS 
>: 66 23 ° 23 $3 ; 

:: “ The Coventry” Chains.:: =: SAVES CONSIDERABLE EXPENSE IN HOUSING. 


CONSULT US ON YOUR POWER TRANSMISSION PRO- 
BLEMS, AND REGISTER YOUR NAME FOR 1HE 1922 
HANDBOOK ON POWER TRANSMISSION BY CHAINS. 


“THE COVENTRY” CHAIN CO., Ld. 
COVENTRY, ————- ENGLAND. 


LONDON, BIRMINGHAM, MANCHESTER, NEW. 
CASTLE, NOTTINGHAM, GLASGOW, BELFAST. 
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TRAVERSERS 
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(PETTERS’ PATENTS) 


INDUSTRIAL AND MARINE. 


450 B.H:P. Engine (Marine Type). 


THE ENGINES WITH RESERVE POWER. 


Extract from Customer's Letter :— 


“The two Vickers-Petter Semi-Diesel Crude Oil Engines installed here are giving 
“entire satisfaction. We have not had a failure, and they are so easy and quick 
to start up from cold. We carried out an efficiency test a few weeks ago and found 
“ that the fuel consumption was 0.01 pints per B.H.P. less than when tested twelve 
“months ago. The consumption of Lubricating Oil is much less now than when 
“ the Engines were first installed. We took the cylinder heads off a few times to 
“see how they looked inside and were surprised to find practically no carbon 
“ deposit, which points to the very good combustion of fuel oil and accounts for 
“the high efficiency in consumption. Viekers-Petter Engines are everything that 
“ean be desired in simplicity, efficiency and reliability.” 


Sizes up to 500 B.M.P. 





LOW PRICES. PROMPT DELIVERY. 
Write for particulars to i— 
VICKERS-PETTERS, LTD., Enouant 
“i > 3 ENGLAND. 
60 B.H.P. Engine (Industrial Type). ; ieee ee and TT 1G... Lee E 
N—75b, Victoria St LU. 4. s— ‘ ictoria Street. 
Peter Ragines are olso manufactured from 1 BLP. upwards for working on = DODD 30, Lower Sackville Street. GLASGOW —163, Hope Sirext 





SATA IAVWATHIMHII UYU 

















Twenty Years 
What they have meant to 
the ‘‘Parkinson’’ Motor 


Cf Parkinson’ Motor is more than a good 


motor, it is a pedigree motor. Twenty years 
of painstaking endeavour lie behind the name of Parkinson. 
And during these twenty years have been made twenty 
thousand motors. The longer a “Parkinson Motor has 
been installed, the more enthusiastic the user becomes. 


A constant stock of over three hundred finished 








i ae mye motors is at the works in Guiseley, Leeds, ready for 
Telepnamer «Parkinson 35 Guiseley.”” immediate shipment, and 1200 are always in progress. 
Telephones: 35 Guiseley (3 lines) 

LONDON. We should welcome the opportunity of showing you 
39, VICTORIA STREET, S.W.1. through our works. 


Telegrams: “*Parkmota Vic. London.” 
Telephone: Victoria 5673. 


MANCHESTER. 
20. ST. ANNES SQUARE. 
Telegrams: **6764 Manchester." 
Telephone: 6764 Central. 


69, ST VINCENT STREET 
Teague: “Tort Gn 
Telephone: 1246 P 
Also at Amsterdam, Brussels, [avercargill, 
Bombay, Buenos Ayres, &c. 
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WORLD'S 


THE 


“CLUPET” 








PISTON_RING, 





MADE IN ONE PIECE OF HIGH GRADE 


STEAM, GAS, OIL, AND PETROL ENGINES, 


CAST IRON, 





FOR 


PUMPS AND COMPRESSORS. 
GASTIGHT, AND UNIFORM EXPANSION. 





Any Size or Width up to 25in. 


Your enguiries shall have our parstnad attention. 


_CLEWS, PETERSEN & CO., 


Blackburn Road, West Hampstead, N.W. 6. 


Telegraphic Address : 


Clupet, Kilb., Londaqn. Tel. : 





Hampstead 8691. 











'S CRANES 


Overhead Electric Travelling Cranes. 
Overhead Hand Travelling Cranes 
Loco Steam Cranes. 


Electric. Wharf Cranes with Level Luffing Gear. 


STEEL WORKS 
PLANT 


Patent Plate Handling Cranes. 
Open Hearth Charging Machines. 
Ingot Charging and Drawing Cranes. 
Ladle Cranes: 
Ingot Pushers. 


Roller Racks and Transfer Tables. 
Auxiliary Machinery of all kinds. 


ALEXANDER JACK & CO., LIMITED, 


WHITEGATES ENGINEERING WORKS, 


MOTHERWELL. 


ll, Pancras Lane, E.C. 4. 


Midland Chambers, 
17, Westgate Road. 















Telephone: No. 150 Motherwell. 
Telegrams: ‘Cranes, Motherwell.” 





London Office: 
Newcastle Office : 
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E make Derrick Cranes ‘ 
steel” or with timber spurs and 

sleepers as desired, but in every case 

the class of material and workman- 


best, and such desirable features as a 
ball-bearing swivel hook are always 
included. 

Made in sizes up to 15 tons, and all 
with an overload capacity of 25% 

We also specialise in Electric Wharf, 
Overhead Travelling and Travelling 
Jib Cranes. 

Don't-erder without getting 


> eye and price of 





HILL & SMITH, La. 


Constructional Engineers, 
BRIERLEY HILL, STAFFS. 


Structural Steelwork 


of every description. 











ship isof the same quality, viz., the “ 
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ELECTRIC || “BRECO” 
Sn JIB CRANES SYSTEM 
: SHOP TYPE 


These cranes are convenient to use 
either in fitting shops or warehouses. 
They are speedy and economical. 


Fitted with automatic lowering brake, 
which effectually prevents acceleration 
during descent, and holds the load on 
failure of current. 





HOLT & 
WILLETTS 


LION WORKS, 


CRADLEY HEATH. 





WRITE 
FOR 


ILLUSTRATED THE ROPEWAY CUTS YOUR 
DESCRIPTIVE COS TS eu. & MINIMUM. 


CATALOGUES Write for Illustrated Booklet to :— 


The British Ropeway Engineering Co., Ltd., 


7, MINCING LANE, LONDON, E.C. 3. 
Telegrams: Boxhauling—Fea—London, 


























Thornycroft 
Type C/6, Ships’ 
Emergency 
Lighting Set. 
Outpat : 
36/43 kw. 
Fuel: Paraffin 
or Petrol. 


Full particulars 

of our sets, from 

8 k.w., sent on 
request, 


For Emergency Use. 


Wherever there is need of an auxiliary 
wer plant for Emergency Lighting, 
ireless Telegraphy or Salvage —use 


THORNYCROFT 


STATIONARY ENGINE SETS 


are specially suitable, with a proved 
reputation for Efficient Service. 


As supplied to the Cunard and other principal lines. 


JOHN I. THORNYCROFT & CO., Ltd., p 


it 
Thornycroft House, WESTMINSTER, S.W.1. 


The Whitecross Company, Ltd., 


WARRINGTON. Established 1864. 
Manufacturers of— 


PATENT AND PLOUGH STEEL WIRE ROPES 
for Mines, Lifts, Cranes, Shipping, Oil Wells and all purposes. 
Round & Flattened 
Fein nal Ghee ae tn Somat Patan onc 
Telegrams: ‘ Whitecroes, Warrington.” Telephone: Nos. 9, 10, 11 & 12 Warrington. 
Agente—tor the North and South Midlands: BIRAM & O0., 23, Euston Road, London. 


for the Counties of Northumberland and : 
WATTS, HARDY & OO., Tyne Street, North Shields, 
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DANIEL SON o.LTD DUKINFIELD MANCHESTER. 
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= Wacancies are mow existing for one or two Foreidm Adencices. = 
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’ Ammonia & CO, Compression Systems 
, Ammonia Absorption, Compressed Air 


FOR COLD STORAGE, ICE MAKING, &c., ON SHIPBOARD AND ASHORE 


641-3, SALISBURY HOUSE, THE HASLAM FOUNDRY & ENCINEERING CO., LTD., | UNION FouNDRy 
LONDON WALL, INCORPORATED WITH DERBY. 


LONDON, E.C. 2. PONTIFEX & WOOD, LIMITED. Tolagrems: ZERO, DERBY. t 









































cere, CRUSHER . «PULVERIZER | 


Unequalled for reducing Hard Materials such as Shingle, Gravel, Flint, Silica, Magnesite, Barytes, also Limestone, Chalk, Freestone for Building Sand, etc. etc. 
THE PATENT LIGHTNING CRUSHER CoO., Ltd., 14a, Rosebery Awenue, London E.C. Telephone: 65 ci 
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James Keith& BlackmanCo. Ltd. 


ENGINEERS and MANUFACTURERS of :— 


Smiths’ Hearths, Coppersmiths’ Fires, 
Anglesmiths’ Fires, Portable Forges, etc. 


VARIOUS TYPES AND SIZES. 
Also BLOWERS for direct attachment 
to any hearth or for blowing a number 
of hearths simultaneously through 
pipe line. 


Send us your enquiries 
or write for List No. V97. 


x HEAD OFFICE 
PORTABLE FORGE wih 27, Farringdon Avenue, ae — 
wo ty gp Be Pa n. Coutraler, 0 Centra “Blast” Chan LONDON, E. +i 4. SMITHS: p REARTH, | with Mud Stool Ho» ot 


se CHEECH HE . 


PATENT REVERSING DRIVE 


Times Reqd. to Perform 10 Cut and 10 Return Strokes: 
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MAGNETIC 
CLUTCH DRIVE NEW DRIVE STROKE 
1 Min. 8 Secs. O Min 24 Secs. 1 ft. Oin. 
ees se a. ar « 2 ft. O in. 
3S eee ie . SF , 3 ft. O in. 
3. 6 SD ox a ie 4. Oin. 
45.5 =. @ . 8 ft. 0 in. 
12 Min. 24 Secs. | 6 Min. 15 Secs. TOTALS ; 











INCREASED OUTPUT OVER 987%, 


Write Dept, T.R. 
3’ 6” x 3' 6” x 9 0” Planer, having had its Magnetic 


NEWTON BROTHERS DERBY) 1. SSS eee 
| DOUGLAS FIR | in any dimensions, RAILWAY SLEEPERS) and other 
OREGON PINE) cut to your requirements. CROSSINGS ) Railway material 


First Class Joinery Stock in Clear, Rough and. Dressed. 


Telegraphic Address— CAMPBELL M Telephone—Regent 6386. 
**Timberieal, Picey, London.’ « 9 Cable Addresas—‘‘ Timberical. 


38 & 39, PICCADILLY, LONDON, W. 1. 
We have also Stocks of other Softwoods. Specification and Prices on Application. 


COMPRESSORS 


FOR ALL PRESSURES UP TO 2800 LBS. PER SQUARE INCH. 


VACUUM PUMPS 


FOR ALL PURPOSES. 


Hammer Drills with Automatic Rotary Action. 
MACHINERY FOR SHEET METAL WORKING. 





























| 








Prompt delivery of standard sizes. Write for catalogues and list of users. 
Burckhardt Enaakiaiieis Works, 
Works: Basle, Switzerland. 26, Victoria Street, S.W. 1. 











STEEL CASTINGS uw 1. 6 TONS earn 


To any reasonable specification. 


j uso MALLEABLE IRON CASTINGS. 


THE PARKER FOUNDRY C° L°- DERBY. 
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AIR COMPRESSORS 


FOR EVERY CLASS OF WORK 


INCLUDING: 


OPERATING PNEUMATIC TOOLS, 
CLEANING ELECTRICAL MACHINERY, 
STARTING GAS AND OIL ENGINES, 
RAISING WATER BY _ AIR LIFT, 
SUPPLYING AIR TO OIL BURNERS, 
FOUNDRY WORK, AGITATING LIQUIDS, 
PAINT SPRAYING, INFLATING TYRES, 
ETC. ETC. 





































WRITE TO DEPT. “A” FOR FULL PARTICULARS AND LEAFLETS. 


REAVELL & CO., LTD., 


RANELAGH WORKS, - - - IPSWICH. 


TELEGRAMS: REAVELL, IPSWICH. 
















TELEPHONE : 324 IPSWICH. 
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ENSURES HIGH EFFICIENCY 
BY REDUCING TIP LEAKAGES 
TO A MINIMUM. 


ENTIRELY DISPENSES WITH 
ALL FINE RADIAL CLEARANCES 


€NSURES COMPLETE MECHANICAL RELIABILITY 
UNDER ALL STEAM CONDITIONS. 


WLM AL mae 


Cc. A. PARSONS & Co. LP. 


HEATON WORKS, NEWCASTLE-ON-TYNE. se vaca Office 
Pe ee ne aw un Te 
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YOUNGS, ““siamincHam. 


HYDRAULIC TOOLS and LIFTING TACKLE. 


WRITE FOR LIST No. 32. 





























































Hrebox-and 
Special Plates. 
Boon; 


- Sott ay a ~~ FON 
langing Plates for Rarnace and 


| TEWARIS [1 OYDS, Lp. 


41 OSWALD STREET, GLASGOW. 











HOWDEN -BURDON S PATENT 


OIL-GAS 


SYSTEMS 
Furnaces for Every Heating Requirement. 
Any Type—Any Size—Any Temperature. 


BURDONS (K) LTD., “wees, Bellshill. Nr. GLASGOW. 


STANUNIIII Hi INL 











ESTABLISHED 1860. 


ecresal =~ CLARKE & CO,, 


RAILWAY FOUNDRY, LEEDS. ae" 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 
* Docks, Contractors, Steelworks, Collieries, &c. 

All Sizes and to suit any Gauge of Railway. 
Prices, Photographs and full specifications on application. 













Telegrame—Loco, Leeds. Telephone—National 20993. 
Codee—A 1, Lieber's, A B C (4th and Sth Editions), 
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A. G. MUMFORD, LTD.. 


$$ $$ 


attceae.| ENGINEERS, 129 connec. | 


COLCHESTER. 


[————CORTRACTIORS TO 
| BRITISH ADMIRALTY. WAR OFFICE, INDIA OFFICE, CROWN | 
____ AGENTS FOR THE COLONIES, AND FOREIGN NAVIES. 


ENGINES 


OF ALL 
TYPES 





COMPLETE INSTALLATIONS Mumford’ Patent 


AUNILIARY MACHINERY WATER-TUBE 


as BOILERS 
YACHTS with 

TuCs ENCLOSED 

SPEED forced lubrication 

LS ENGINES 


NAGES Supplied te British Admiralty. 
NCHES ee 
&e. 











FULL PARTICULARS AND ILLUSTRATED CATALOGUE ON APPLICATION. 
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LIFTING. TACKLE 


OF EVERY DESCRIPTION. 


OVERHEAD. TRAVELLING: RUNNER, } 


‘ammvoe ALLDAYS & ONIONS, Lt. 


(Established 270 years). 


BIRMINGHAM. 


Birmingham Telephone; VICTORIA 487. Telegrams: “ALLDAYS, BIRMINGHAM.” 


LONDON OFFICE: 40-44, Holborn Viaduct, E.O, 1. 


Telephone: HOLBORN 5948. Telegrams: TYPHOON, CENT. 


aL: 


TRAVELLING BLOCK. TRIPOD JACK. WIRE ROPE PULLEY BLOCKS. SCREW,BLOCK, 











SMITH’S PATENTS For tHe TRANSMISSION o POWER 


cose « fe etl ah 


SPECIALITY. Sal @ FACTORY EQUIPMENT 
PULLEYS [SMITH & GRACE, surrirs 


OF EVERY DESCRIPTION SELF-OILING BEARINGS 
“Goouns See SCREW BOSS PULLEY CO., LTD. HANGERS. WALL BOXES. 


Ordinary Bore, Keywayed or Set Screwed. WALL BRACKETS. STANDARDS. 


Pairs Fast and Loose, LONDON: TURNED STEEL SHAFTING. 
Smith’s Interchangeable Pulleys. 35, QUEEN eoreees a ml E.C. SMITH'’S GRIP COUPLINGS. 
Dynamo and Motor Pulleys. Telephene~tle. 


PLUMMER BLOCKS and ALL ACCES.- 
Flanged Pulleys. Telegrams—Grace, Thrapston. Telephone—19 Thrapston. SORIES for Power Transmission. 
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LAURENCE, SCOTT &CO., LTD.., 


<a + NORWICH, wt 

















= 
- 








Standarad Crane Motor with Magnetic Brake. 


NEW PRICE LISTS 
free on application. 





Standard Enclosed-ventilated Motor. 


Standard Crane Motor. 

















emi | NATIONAL IN NAME | s lS 


GAS, OIL and PETROL ENGINES, 
and SUCTION GAS PLANTS 


Our productions are in use in all parts of the world, and 
are the embodiment of — 


i 





EXCELLENT WORKMANSHIP, 
FIRST-CLASS MATERIAL, 
SOUND DESIGN. 


‘* National’’ Gas Engines are specially adapted for operating on 
Town's Gas, Producer Gas, Blast Furnace Gas, or Coke Oven 
Gas, and are manufactured in standard sizes up to 2000 B.H.P. 


a 








The National Gas Engine Company, Ltd., 450 B.H.P. VERTICAL TANDEM GAS ENGINE. 


Ashton-under-Lyne, Nr. Manchester. 
eo arth Tel ne 
. jonal,*” No. 425, 
Ashton- a Lyn Ashton-under-Lyne. 
London Office—75a, Queen Victoria Street, E.C. 4 


ae 
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Tal 


_ aoe INTERN ATIONAL in REPUTE ewe le 
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HATTERSLEY BROTHERS L®. 


QUEEN’S FOUNDRY, SWINTON, Near ROTHERHAM. 











Telegraphic 


Manufacturers of Cast Iron Tanks, 
General Ironfounders, &c. 










WE RESPECTFULLY INVITE YOUR ENQUIRIES. 











HEAD, WRIGHTSON « COMPANY LIMITED. 








CONSTRUCTIONAL ENGINEERS, IRONFOUNDERS, Erc., Etc. 
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Aes aided tena came 
THORNABY ON TEES & STOCKTON ON TEES. 
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——regarding Quality! 


Lallis 
















CEATHER BELTING 





Telephones | 
LONDON—5, Lioyd’s Avenue, E.C. Avenue 1481. 
MANCHESTER—4%, Blackfriars Road. Central 2007. 
BIRMINGHAM—17, Cannon Street. Central 987. 
LEEDS—10, Aire Street. Central 26086. 
NOTTINGHAM—165, Sherwood Street. Nottingham 1858 
BRISTOL—39, Broad Street. Bristol 5435. 
BELF AST—38a, Queen Street. Central 42302. 
DUBLIN—9, Lower Sackville Street Dublin 975. 
JOHANNESBURG—16-18, Central House. J'burg 5805. 


gives you Service. 


Telegrams 
(Consumer x.) 
Mekaniaka, Fen, London. 
(Export.) 
Tullibody, Fen, London 

Tullia, Manchester. 
Tullis, Birmingham. 

Tullis, Leeds. 
Olive, Nottingham. 
Tullia, Bristol 
Tullibody, Belfast 
Tullis, Dublin. 
Chonata, J"burs. 


T When trade is bad it is a wise policy to buy 


the very best quality. 


‘ When trade is good the buyer can afford to 
experiment with cheap qualities but in times 
‘of depression, such as we are passing through, 
it is imperative to buy only that which can 
be relied upon to ensure true economy. 


1 Tullis Belting is of a very high grade cut 
exclusively from that portion of the hide 
where the fibre is tightest and practically 


stretchless. 


t Our whole aim is to sell you not more 
Leather Belting but—the right Belting for 
your particular requirements. — Write us! 


Tullis “Columbia” for Main or Heavy Driving. 
Tullis “ Orange Tan” for Electrical or Fast 


JOHN TULLIS & SON LTD., 


— BELTING SPECIALISTS, — 
Sr. Ann's Works, GLASGOW. 


Barwesros 1206, 6, 7, 8 (Private Branch Exchange) 


Running 


Telephone : 


Telegrams : 
TuLus, Giaseow.” 








| f 



























Single Acting 


Leadon: 49, Queen Victoria St., 


Double Acting 


Vertical Treble Ram. 


E.C. Glasgow: P. & W. Maclellan, Ltd., 129, Trongate. 


Tne Mancnester Donkey on WALL Pump 


us 








N°2289.Central 


Telegrams 
“PUMPS” Mancnester. 


ANK PEARN’&.C2 LP? 





N 





ANCHESTER, S.E. 








Norizontal Treble Ram. 


PEARNS CAMERON TYPE Pump 


bs 


Single Ram. 


Newcastle-on-Tyne; Lindsay & Ward, 90, Pilgrim St 


CATALOGUES SHOWING VARIOUS SLASSES OF PUMPS MANUFACTURED BY US CAN BE HAD ON APPLICATION. 


PowER Pump 





Double Ram. 
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PUMPS 
ALL PURPOSES 


PUNCHING and SHEARING 
MACHINES. 
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JOHN Gasielicn LTD., 
SALFORD, MANCHESTER. 


SINGLE RAM PUMP. ESTABLISHED 1862. DOUBLE RAM PUMP. 


Cookes Sar tion 


for Engineerir nd C wlliery Wo rk,8 teel Wir 
Rds fo Rope, Spr . Gard Wir ‘ 
el Steels for Rubber Tyre 


William Cooke & Co. Ltd., 


Tinsley Steel, Iron and Wire Rope Works, SHEFFIELD. 
London Office: 26, Victoria Street, S.W. 1 
































CRAVEN BROTHERS anctestem LTD,, 











OnAVER, REDOION. VAUXHALL WORKS, me. 481 HEATON MOOR 
RED DYDIsS Hoe, STocH PORT. 
Contracters to the War Office, Admiraity, Colonial and indian Governments. Established 1853. 





RAILWAY LOCOMOTIVE WHEEL LATHE 








ELECTRICAL DRIVEN DOUBLE - RAILWAY 
WHEEL LATHE with 8ft. 2in. dia) FAOEPLATES 
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—= Zo. 
SELF - LUBRICATING 
Simple, Compound, and Triple-Expansion Types. 
Other Specialities : Other Specialities : 
Steam Turbines. Condensing Plants. 
Air Compressors. , Heavy Oil Engines 
(Diesel Type). 
Pneumatic Hose J 
Couplings. » | Paraffin Engines. 
Three-Crank Triple-Expansion Engine and Dynamo. 
BELLISS & MORCOM LIMITED, 
= eut.s9k nein BIRMINGHAM. 25, ‘eee spams, Sw. a 
ee COUPLINGS & PULLEYS 
SS FoR ALL POWERS 
AND ALL SPEEDS 












Entarged 
Section of 
Vv ed 








CLUTCHES 


me GRADUAL ENGAGEMENT 
EFFICIENT LUBRICATION 
ABSOLUTE GRIP 


NOT AFFECTED 
BY DAMP OR DUST. 


Gelephone N°N33 OLDHAM. Gelegrams. PREHENSION OLDHAM: 


THE BRITISH HELE-SHAW PATENT CLUTCH CO.LTD. 
OLDHAM, ENGLAND. 
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PIPE-LINE SCHEMES. 


(OIL, GAS & WATER.) 


Long experience with Pipe-Line 
work enables us to assist in 
the preparation of plans and 
specifications to meet conditions 
mn any part of the world. 


OIL WELL SUPPLY CO., 


The Oldest and Largest Manufacturers 
of Oilfield Equipment, 


“vous, LONDON, E.C. 2. 



















| SPANNERS 


FOR 


SHIPBUILDING. 








Se 





- SPECIAL SPANNERS MADE 
eu 4 / FOR THE FOLLOWING TRADES. 







‘ 


22 . 


ai 


. = 
% ary, 4 ENGINEERING, CONSTRUCTIONAL 
= i | BRIDGE BUILDING,MOTOR CARS, 
& a3 of | LORRIES, MACHINE TOOLS, 
fos 5 &) RAILWAY PERMANENT WAYS 
a " AGRICULTURAL IMPLEMENTS 
' LOCOMOTIVES.ETC. 

















PRICES QUOTED ON APPLICATION. 
I 
Suen REGISTERED oFrices. — 


| \WuItTALL STREET. - 
—Se=— BIRMINGHAM. 













ot | 
ee 
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ARMSTRONG.STEVENS 6° SON Lt. wien Ss encuans 


ie Ee 
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EARNS Bringhocnn 
whe tend 


Alfred Herbert 47 
tvard de Magenta, Paris. 


PAIN AND PORTUGAL.— 
jeta Anonyme, Alfred 
Herbert, 270, Calle de 


Mallorca, Barcelona. 


BELGIUM.—Limbourg F 
34, Rue Plantin, hens 


ITALY. — Societa Anonima 
Italiana Alfred Herbert, 42, 
Via Cajazzo, Milan. 


JAPAN.—Alfred Herbert, Lid. 
14, Yamashiti-cho, Yokohama, 


INDIA.—Alfred Herbert, Ltd., 
13, British India Street, 
Calcutta. 


CANADA. — Alfred *Herbert 
Ltd., 1—3, Jarvis Street, 
Toronto. 
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“KEARNS PATENT” 


Combining Automatic Facing with Traversing Spindle. 
Made in 5 sizes, with or without Traversing Spindle. 


Our Machines are absolutely universal. Consult us before purchasing 
other Machine Tools. 
WRITE FOR CATALOGUE. TEST PIECE WITH EVERY MACHINE. 


Positive proof of Accuracy 


HWKEARNS®? BROADHEATH *2 “aNCnESTERS. 


Ii i fia HN | it i YO) ian i 
BUMNAUNUNNNNNEUNT MAN HM i) . il | A i i ) a ii) LHNMLUNOUUUIILI PLU 
OHN - BRC IMITED, 































Steel Manufacturers, Ironmasters, 


Shipbuilders & Marine Engineers. 


FORGINGS SHIPBUILDING 

For Turbines or Engines of the Passenger and Cargo Vessels up to 

largest dimensions. the largest size and power. 
SPRINGS TOOL STEEL 

Laminated, Spiral, Conical or Volute, =. Self a Bia teed & Carbon. 
eS CASTINGS, STEEL, 


For Locomotives, Coaches, Wagons, 
and Tramway Cars. 


ATLAS WORKS, SHEFFIELD, and CLYDEBANK, nr. GLASGOW. 


of all descriptions. 


rr -_- 


The Sanctuary, Westminster, SW. 


Hu Ulli 


London Offices 


vx 


SMM LLL HTL 





s Hydraulie Forging Press at Atlas. 











PECKETT «= SONS L».. 


ea BRISTOL. 


TANK 
Speciality | LOCOMOTIVES 





















of all Descriptions, and any Size or Gauge. 





FULZL PARTICULARS ON APPLICATION. 
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FORGE, DARLINGTON.” DARLINGTON, ENGLAND. 


STEEL & IRON 
FORGINGS, 

STEEL 

CASTINGS, 


up to any size or weight 





REPAIR WORK A SPECIALITY. 





THE DARLINGTON FORGE LTD. 


Telephone 
No. 2610, 





3 THROW MILL ENGINE CRANKSHAFT, 
23° dia. x 31’ 6° long. Finished weight 40 tons, 



























pA! Sue Y 

Coben, Seianhe one’ 

A bh Fatit., 21 Paisley 

Enginecring. . — Pe - tes ch Exchange.) 
ern Union egrams 

Marconi Inter.! “Vulcan, Paisicy.” 


ESTABLISHED 1838. 





Makers of the :— 


— | Ramsay «= Condenser 


Specially 








Suitable for ~ elie . wo esas 6am boc Teas 
Installations : : ; Z 


where Water 


is Scarce. 

















Full particulars on avblication. 








U LLE RTON, oD ean & FARCLAY.[ awn 














Capable 
of Condensing 
Ilb. OF STEAM 
with 
Ilb. OF WATER 
and Maintain 


Vacuum up to 


29 INCHES. 























illerton” 
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ISLES bo, STANNINGLEY, LEEDS. 
CRANES 


of all types. 


= == - — r ELECTRIC 
7 cee GRAB CRANES 
A SPECIALITY. 


Head Office: ORANE WORKS, 
STANNINGLEY, 


"Phone: 45. Tols.: “leum” 
Branches: 
LONDON OFFICE :—s58, Victoria Street, S.W : 
"Phone: Victoria 6560. Tels., Innocence. 


CARDIFF OFFICE :—so0, Charles Street. 
’Phone: 2808. Tels., Innocence. 


SOUTHAMPTON OFFICE:— 71, High Street. 
"Phone: 172. Tels., Innocence 


WRIGHTS 


Specialities: 


WATER SOFTENERS. 


Greasy Water Purifiers 





ENGINEERING Co. L"™ 


Send for Catalogue. 


FORG Heep ” "Sr sree 
ateler-ag ‘ol pee ol bal l-dalste mam UE lelalial:ie 


FEED WATER HEATERS. le 4 ame, 
Types: Berryman and Straight Tube [a : Pou-ielonatl-7 0a Wiey=1% 


HEATER DETARTARISERS. | Rivetted Pipes and Tanks. 
Grease Separators. COLLIERY PLANT. 


Headgears, Cages, Keps. 


ALORIFIERS ror att eurroses. 
CALO S For ALL PURPOSES | |. [ama WKe)-1c mere) \Yi=a 40) 215 


Sand Filters, &c. 
Detaching Hooks. 


— AFFS 
f § fo ra O N eee ST 57, BISHOPSGATE, Mme) 1210) \F 


SPECIALISTS IN CRANKSHAFT PRODUCTION. 


Send us your enquiries for all Types and Sizes. 
ALSO GENERAL FORGINGS AND REPETITION WORK. 











: = ~~) ae _ + “4 vy 
028 Fh A eee 
ace l fa ie ame 
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MITCHELL, SHACKLETON &- CO.., LTD., “ Telegrams: Vulcan, Patricrott. 


WULCAN WORKS, PATRICROFT. 
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NO JAMBING OF EXPANSION GLANDS. 


BELDAM’S 
“A” SERPENT 


PACKING 


being made ot Asbestos and White Metal diagonal layers is most_sensitive and accommodates 
itself to any movement of the Steam Pipe Glands. 


Withstands the highest pressures and temperatures. 


Sole Patentees and Manufacturers : EST. 1876. 


THE BELDAM PACKING & RUBBER COMPANY, LIMITED, 


HEAD OFFICE:-29, GRACECHURCH STREET, LONDON, E.C.3. 


Telephones: AVENUE 5204 & 1982. Telegrams: “ VEEPILOT LED.," LONDON. 
AND AT ALL PRINCIPAL PORTS THROUGHOUT THE WORLD. 








po 






























































BOLLING & LOWE, LTD. etme roormner mus 


‘ Formerly Wm. Bird & Co. Telegrams; BIRD, CANNON, LONDON Telephone: City 9906, 9997. 
Engineers and Merchants Established 1827. Codes Used : A BC, Ai, Engineering Telegraph, Liebers and Western Union. 


Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. Agents for Foreign Governments. 
PLANS AND ESTIMATES °° ®32ription ot 
A . Machinery, Tools, Railway & Tramway Materials, Portable Railway, Mining & Contractors’ Plant. 
STOCKS OF NEW AND SLIGHTLY DEFECTIVE RAILS. ? 














AVONSIDE 


ENGINE Co., Lto., BRISTOL 
LOCOMOTIVES 
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H. MUNZING LTD. © 50,920, c0ien st, ronan. 
SOLE AGENTS. 
WALWORTH MANUFACTURING CO., 


BOSTON. 





THE GENUINE WALWORTH STILLSON WRENCH is superior to any other pipe wrench in 
four essential features, STRENGTH, DURABILITY, Quick Adjustment, and Rapidity of Action. 
BE SURE THE WRENCH BEARS THE ABOVE TRADE MARK. 


ke 
























Telephone: ESTABLISHED 
Central 12780. OVER THIRTY YEARS. 








(“ROE’S” PATENTS) 


ELDON STREET HOUSE, LONDON, E.C. 2. 


4 | ROPEWAYS LIMITED |») 


Telegrams: 


** Rotbeways, London.’ 


AERIAL ROPEWAYS ON ALL SYSTEMS 








i 
eee ey + all \ 
" ’ ' 
—= a t, ey 
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Bring your plant up to date by 





Actual Battery in Operation 












Telecrame—“ EXHAUST,” ROMILEY. Telephore—f219 STOCKPORT 


Railway Address—ROMILSY. GC. & M. Rly. 


SRETT 


DROP HAMMERS for Sheet Metal, 
Spoon & Fork & Holloware Stamping. 


Installing GRETY Hammers. 





FUEL ECONOMY.| 


A Reduction of 15 PER CENT. in Fuel is obtained by the use of the 


EXHAUST STEAM INJECTOR 


(METCALFE’S PATENT TYPE “D.”) FOR BOILER FEEDING. 


DAVIES & METCALFE, L!®.| 


ROMILEY, near MANCHESTER. 








———— | 











== 















HARTNESS JONES & LAMSON | 
FLAT TURRET LATHES MACHINE CO., 


and AUTOMATIC DIES. # 10, Water Lane. Queen Vistorta surest 


Le, 28.6 


THE FAY 


AUTOMATIC 


LATHE. 
























BL 











Junz 30, 1922 THE ENGINEER lxxix 
= 


== DAVID COLVILLE & SONS Lo. =~ 


DALZELL” STEEL & IRON WORKS, MOTHERWELL. 


GLENGARNOCK WORKS, GLENGARNOCK. CLYDEBRIDGE WORKS, CAMBUSLANG 
HEAD OFFICE: 195, WEST GEORGE STREET, GLAsGow. R 


IN SOFT, MILD, MEDIUM, HIGH TENSILE, H.H. TENSILE, 











gi 


NICKEL 






NICKEL AND ALLOY STEEL. STEEY 
Makers ot Highest Quality Scotch Foundry Pig tron, “Dalzell” Brand. NICKEL STEEL BRAND 
































66 Bees 


+ 











mIiGH CLASS .sh. 


From 
One Ounce 


Two Tons. 





‘Phone: THE FULHAM BRONZE Co., LTD., emagpenw 


Putney 2096 “ Bronzalas, Walgreen, 
59 & 63, Parsons Green Lane, S.W. 6. London.” 


= —,, 




















Ww. G. BAGNALL. LtD, STAFFORD, ENGLAND, 


BUILDERS OF LOCOMOTIVES WEIGHING FROM 3 TO 50 TONS, FOR ANY GAUGE, OF HIGHEST CLASS WORKMANSHIP & MATERIAL 
TIPPING TRUCKS, SUGAR CANE WAGONS, TURNTABLES, SWITCHES, &c. 


owe: “anc*  gPECIALITY:-NARROW-GAUGE LOCOMOTIVES. ‘~=-:-s=sres 


THE BRITISH SPECIALISTS (ON ADMIRALTY WAR DEPT anodcoLioni At LISTS) 


HYDRAULIC LEATHERS 


LEATHERS COMPANY LIMITED ALTRINCHAM. 
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WEIGH BRIDGES. r 
WEIGHBRIDGES MAKERS 
FOR i 
ROAD & RAIL als, TYPES 
TRAFFIC. a 
WEIGHING 1 
ANY LENGTH 
& CAPACITY. APPARATUS. t 











ASHWORTH, SON & Co., Ltd., Midland Iron Works, DEWSBURY, aapeed. 


Sandia Offiee : % QUEEN VICTORIA STREET. EC. 











ESTABLISHED !1793. 


NEWTON. CHAMBERS & CO.LTD 


THORNCLIFFE IRONWORKS & COLLIERIES. 
Near SHEFFIELD. 


TANKS 


I \ OF Nou te 1-2) \ ©) - aa so 
(0) ay -\ a at) 4 ee 20) ae i 101-0210) 9 























GIBBONS BROS. L= DUDLEY. 


Telegrams—" GIBBONS, LOWER GORNAL.” CONTRACTORS TO ADMIRALTY AND WAR OFFICE. — —___s§teieshene—to DUDLEY. 





PATENTEES ann BUILDERS 
OF 


REGENERATIVE MUFFLES & FURNACES 


FOR 


ALL ENGINEERING WORK. 


“MEX FUEL OIL 


Correspondence is invited on Fuel Problems, both technical and commercial.—SHELL-MEX LTD, (Fuel Oil Dept.), Shell Corner, Kingsway, London, WC. 2. 
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BEYER, PEACOCK & CO., LTD. 


pee uanp roe, 5. Gorton Foundry, MANCHESTER. 72.0% 45 02 7m" 


Two Lines, 
Tel. Addr FOLOQRE. VIC, LONE Vic, LONDON. ESTABLISHED IN 1854 wo 


LOCOMOTIVE ENGINES 


FOR ALL PURPOSES AND GAUGES. 


enctSD' 8Ssuerve. ALSO MACHINE TOOLS, — ™™ cunong mrcwnes 


WITH OR WITHOUT ELECTRICAL DRIVE. 
WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. 


STEEL FOUNDRY for Casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & ae ae 


| WILKINS & MITCHELL, 


DARLASTON, S. STAFFS. 


MAKERS OF RAPID PRODUCTION MACHINES 
FOR ROLLING STOCK, BRIDGEWORK, etc. 


















































Tel. Yo.: 36 DARLASTON. 








Our machines are installed at all 
the leading makers of rolling stock 


We are prepared to install the machine Bi fae 2 2 
illustrated, on approval, on a guaranteed “Seogere ssgenszeset s22t2tH esepeheeeen 
output of 2 to 1 on any existing machines 





MULTIPLE.,HEAD; DRILLING MACHINE, 2 te 12 HEADS 


- CHARGING BOXES Tu: TEES SIDE BRIDGE &) 


OF ALL DESCRIPTIONS. 











ENQUIRIES SOLICITED. 


ENGINEERING -WORKS "Ld. 








Telegraphic Address: 


eat: + T., — MIDDLESBROUGH.” MIDDLE SBROUGH. 























MIDDLESBROUGH 21 & 22. 





























ef y London Address: Telephone : 


15, VICTORIA STREET, LONDON, 5.W. 1. Victoria 5338. 


THE ISCA FOUNDRY C®...:. 


























LONDON OFFICE: 58, VICTORIA STREET, S.W 
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Cultivating Machinery. 


Cable Systems, Tractors, Motor Ploughs. 





Road Transport Machinery. 
Traction Engines, Road Locos, Wagons. 


Road Making. Machinery. 


Steam” Rollers, Scarifiers, Tar-sprayers, &c. 





paneliheaed 


o 








Light.Railway Machinery. $3 
Plant, -ocomotives,Rolling Stock. $ 


JOHN FOWLER & CO. eens) Ltn. 


Steam Plough & Locomotive Works, 
LEEDS. 
London Office: 113, CANNON STREET, E.C. 4, 





Branches and Agencies in every part of the World. 
RS$SSSSSSSSS999 93 


v_vwvvewve,YhUCUUO ee eee 
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TANKS. 


WE have an efficiently equipped plant for all classes 
of welded work, particularly Tanks. The illus- 
tration shows a welded steel Tank 10ft. by 10ft. by 
10ft., capacity 2,600 gallons. We have made Tabular ' 
Transformer Tanks as small as 24in. by 24in. by 36in, 
and up to /5ft. by 6ft by 7ft., also plain electrical 
tanks, switch boxes, storage tanks, circular and 
straight sided up to 5,000 gallons, for water. petrol, ail. 


Galvanising vats, Harden- Our work is of high quality 





mg pots and oe on aud prices are reasonable : 
le Welded w let ws quote you, 
eopper work for calc ROBERT T JENKINS 
Engineering and Chemica 
Plant. Steel Pie Rotbennaal 





A Welded Tank—capacity 2,600 Gals. 




















— 





HAYWARD-TYLER & -60:;- LTD. 





99, Queen Victoria St., 


OlL PUMPS.) ras 


bt tte el Lelie” 
OVER 30 YEARS’ sp A 
EXPERIENCE. ene ae 


London, E64 


Established 1815. 














From a Photograph of @ 12” x 12” x 24” SINGLE CYLINDER PUMP 
(ef the well-knowa ** UNIVERSAL” Type) manufaetured in 1888 for 
the tanker ** Vindobala.” 











WE FIRST MANUFACTURED THIS 
SINGLE CYLINDER TYPE IN 1869. 





¢ “SRAKR” Mibeassber 














Tedephone— 
No. 615 CENTRAL, Manchester. 
“ EXCLUDING,” Vic. London. Nos. 9770—8771 VICTORIA, Lendoa. 
CABLE ADDRESS: “BRAKE” MANCHESTER. CODES: A.B.C. 


GRESHAM™M’S PATENT 


INJECTORS 


Hot Water Injectors for dealing with water up to 140 
deg. with 180 lb. pressure. 








Largest and Oldest Makers of Injectors in the Kingdom. 
Every Class of Injector Made. 





GRESHAM & GRAVEN LTD., 


HEAD OFFICE AND WORKS: 


ORDSALL LANE, SALFORD, MANCHESTER. 


London Office: 
40, WOOD STREET, WESTMINSTER, S.W.1. 
GLASGOW OFFICE: WM. LESTER & SONS, 11, WEST REGENT STREET. 


NEWCASTLE-ON-TYNE OFFICE: FRED CRIPWELL, 18, BIGG MARKET, 
BELFAST OFFICE: R. PATTERSON & SONS, 13 @ 15. BRIDGE STREET 


OVERSEAS AGENTS: 


FRANCE, BELGIUM, SPAIN AND PORTUGAL: 
Walter Strapp, 15, Rue de Madrid, Paris, 
HOLLAND: Th. H. M. De Grijs, 311, Rijswijkscheweg, The Hague. 
ITALY: Giovanni Cheeehetti, Piazza Sicilia, 1, Milan. 
AUSTRALIA: Adams & Co., 621-523, Collins Street, Melbourne, 
INDIA: Heatly & Gresham Ltd.; 204, Hornby Road, Bombay. Madpas: 8, Popham’s Broadway. 
Do. 6, Waterloo Street, Caleutta. Lahore. 9%, Egerton Road, 
SOUTH AMERICA: Evans, Thornton & Co., #5, Calle Defensa, Buenos Ayres. 
POLAND, ROUMANIA AND THE NEW STATES: 
British Engineers & Traders Syndicate Ltd., Australia House, Strand, London, W.C 
SOUTH AFRICA: Jenkins & Co., 12-14, Greenmarket Square, Cape Town. 
Do. 352, Smith Street, Durban. 
Do. Ginsberg Chambers, Johannesburs. 
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Registered 
Trade Mark. 


BRIGHT DRAWN 


STEEL BARS.) 
Free cutting Automatic quality. Any size ge 
of Round, Hexagon and Square. 


PROMPT DELIVERY. 
HIGHEST POSSIBLE QUALITY. 


Chemical and Physical Laboratory Contre!. = 





The Talbot-Stead Tube Co., Ltd., 


BIRCHILLS, WALSALL. 


Telegrams: “Talbot, Walsall.” Telephone Nos.: 276 and 277. 





See ts 


st sap 


WERH-BE 
G. & J. WEIR, Lio. 30 ison 


_" 
~~ ———-_ 
ae 

















‘STEEL STRUCTURES 


ROOFS, BRIDGES, TANKS. 


CLYDE STRUCTURAL IRON Co. Lo. 


CLYDESIDE IRON WORKS, 
SCOTSTOUN, 


GLASGOW. 


Telegrams: 
CORRUGATED, GLASGOW. 


Telephones: 
WESTERN 2062-2063. 


= GIN HN4EENONUILOUNEOODATTOLOOUUULVEREUUC4UC0000U44E0000 0040 40400004020000EOYOOEUO( i SOUR TYEPUELEOOPEOU AY HOERE OOO HEOUOUALAVO AOA nm 


BOILERS 





FOR 160 & 180 tbs. WORKING PRESSURE. 
ALL SIZES READY FOR IMMEDIATE DELIVERY. 





HOLDSWORTH & SONS, LTD. 


With which is incorporated the Yorkshire Boiler Oo., Lid. 


CROFT BOILER WORKS, 
LEEDS ROAD, 


BRADFORD. 


Telegrams— 
“ Steam, 


Bradford.” 


London Office: 34, Victoria Street, Westminster, 5.W. 1. 
South Wales: Gordon Chambers, Queen Street, Cardiff. 
Sheffield Office: Prudential Buildings, Pinstone Street. 
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As they are built to specifications of 
engineers, to meet particular require- 
ments, rather than simply manufactured 
—it is but natural to expect unusual 
quality and performance from American 


Well Works Pumps. 




















The AMERICAN WELL WORKS 
General Office & Works:—<Aurora, IIl., U.S.A. 
Chicago Office:- First National Bank Building. 
Export Office :—95, Liberty Street, New York, U.S.A. 


Many years’ specialisation in the Building 
of Locomotive Steam Cranes is embodied 
in the Crane illustrated (Fig. 877) which 
is the best and most up-to-date of its 
type now on the market. 
We are builders of St and Electric 
Cranes of every description from the 
smallest to the largest capacity. 






























Telephone: Stanningley 18 & 12. Telegrams: “ Smith, Rodley.’ 
LONDON OFFICE: 25, VICTORIA.STREET, S.W.1 
Telephone : a Telegrams: 
PO aaa 


64 P.O. ny “Accrocher, 
Victoria. = 4 Vic. London. 
“aA 
I 
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the future: 


DEPI 


Do not cc 
Power 
on your 
stallation. 
of failure 


Specify 
Dependal 


feature. 

ye obta 
Valves a 
a cons 


Engineer 














RicHaRDsONS, WesTcaRTH & G° L™ 


MARINE AND TURBINE ENGINE BUILDERS. 
HARTLEPOOL. MIDDLESBROUGH. SUNDERLAND. 





THE CONTRAFLO SYSTEM EMBODIED IN ENGINES OF A CARGO VESSEL. 


KINETIC JET, utilising Exhaust Steam, maintains most 


Economical Vacuum in all Seas. 


COMPENSATOR HEATER, utilising Exhaust Steam, raises 
Temperature of Boiler Feed Water to about 240° F. 


CASCADE FILTER purifies Feed Water before delivery to 
Boilers. 


AUXILIARY CONTRAFLO CONDENSER—Highly Economical 
for Port Use. 













































MANUFACTURERS OF 
FLEXIBLE ann SPECIALLY FLEXIBLE 
WIRE ROPES FOR ALL PURPOSES. 





LARGE STOCKS HELD FOR IMMEDIATE DELIVERY. 





We invite inquiries on all questions concerning WIRE 
ROPES, and are prepared to place our expert know- 
ledge and advice at the disposal of users. 











ILLUSTRATED CATALOGUE WILL BE SENT ON REQUEST. 


ALLAN, WHYTE & Co., Ltd. 


CLYDE PATENT WIRE ROPE WORKS, 


RUTHERGLEN, GLASGOW. 


Telephones : 
5165 CENTRAL. 
2673 BRIDGETON. 


London Office - 1, EAST INDIA AVENUE, E.C.3. 


TELEGRAMS: ALWHYTROP, STOCK, LONDON. 
TELEPHONE: 8809 CITY. 


















Telegrams & Cables 
“ROPERY, RUTHERGLEN “ 










CONTRACTORS TO ADMIRALTY, WAR OFFICE, COLONIAL and FOREIGN GOVERNMENTS. 
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CRANE 


1855 1922 
WORLD WIDE 














——_ 


Pipe Line Requisites 


ECONOMY 
Let the first expenditure on 
od Pipe Lines fe the Last. Specify CRANE Fittings 
That 1s Economy. 


Specify CRANE Fittings 


Their Economy meets the 
needs of to-day and their per 
manent Quality provides for 
the future. 


Put the CRANE guarantee 
bebind your installation. 





DEPENDABILITY. The CRANE 
Trade Mark is a guarantee 
of quality, economy and 


dependability for all services. 


Do not continue to carry your 
Power Plant and Pipe Lines 
on your mind after their in 
sullation. Eliminate the fear 
of failure. 


ecify CRANE Fittin . 
ae oe ** Everything for 
any Pipe Line.” 


an_ inbuilt 


De pendability is 
ature. The satisfactory ser 
vice obtained from CRANE 
Valves and Fittings has created 
consistent demand from 


Engineers Wor'd.w ide 








CRANE-BENNETT 


Hap Orrics any WAaRRnOUSES : LTD. 


45-51, Leman Street, London, E.1. 


Branches: MANCHESTER - - - - - - - 32, Oxford Road. 
BIRMINGHAM - |.Joyds Bank Chambers, New Street. 
LEEDS- - - Oxford Chambers, Victoria Square, 

- The Motor House, Wood Street. 
355a, Argyle Street. 














WORKS: Nacton Works, IPSWICH. 














HEATING. 
VENTILATING. 
DRYING. 


SECTIONAL STEAM HEATERS 


FOR ALL PURPOSES, 
In 16 Standard Sizes. 





COMPLETE INSTALLATIONS 
FOR 
WORKS HEATING 


FAN SYSTEM. 

UNIT HEATERS, 

HOT WATER. 

STEAM. 

SLOW COMBUSTION 
STOVES. 





iia) | 





Sectional Catalogues en 
A oplieation. 


MUSGRAVE & Co.,Ltd. 


ENGINEERS, 

Telegrams: CENTIGRAD. 
CENTIGRAD. 
CENTIGRAD. 


BELFAST. 
MANCHESTER: 42, Deansgate 4 
CARDIFF: 24, Queen St. = 
LONDON: Sardinia House, Kingsway ,, Muscrave, Ho.porn. 


CENTIGRAD. 


GLASGOW : 11, Bothwell Street - 


Codes: Limpers; A.B.C., 5th Hdition; Encinzenine Tarzcrarn, 2nd Rdition. 


















MWORT 
“7 mat Y 


Lowest in Price, Fuel Consumption and Working Costs. 





THE BEST FOR 
IN Agricultural 
THE AND ALL 
WORLD. Industrial 
— Purposes. 


Fasy to start, safe, 


reliable and most Electric Lighting and 


economical. Power Plants. 
Work on Paraffin. —- 
Delivery of 24 to 
15 H.P. from Stock, 


also prompt delivery 


Sizes above 9 H.P. 


Use Crude and 





Residual Oils. of Larger Sizes. 


PARTICULARS AND PRICES: 
| 














Hopper Cooled. Tank Cooled, 

B.H.P. | RPM Pulley. Flywheel. _- - ee 

Stationary. és Portable. Stationary. | as tila trated. 
2 | 650 | 6 x 6° | 15° x 3 hens | ensuite 6 ehoutel 
3h | 650 | 6 x 7 | 16° x 2h one 0 0 £5100 | £49 0 O | £58 0 0 
6 600 Peri xe | £63 0 0 27000 | a6 0 9 | a7 0 0 
9 550 | 10° x 10° 3h" | — £1200 0 | £1360 0 
15 | 500 | 15" x 10° we a — | £2150 0 | £2390 0 





STRUCTURAL STEELWORK 


BRIDGES, PIERS, VIADUCTS, 
ROOFS, CRANES, STEEL and C1. 
TANKS, GASWORKS PLANT, 
PRESSED STEEL FLOORING, 
RIVETED STEEL PIPES, 

——. ETC. —— 








ae) 2 ere 


"a “Spe wee 





175ft. SPAN. —— 


— CALNE VIADUCT. G.W.Ry. 











Head Offices & Works: 


TIPTON, STAFFORDSHIRE. 


Telegrams: 
HORGELEY, TIPTON. 


Telephone: 107 TIPTON. 


London Office : 
11, VICTORIA STREET, S.W. 


TWHME «+--+ 


HORSELEY BRIDGE « ENGINEERING Co. Ld. 


































































The Hamworthy Esiodriall Co., Ltd., 


SOLE MANUFACTURERS, 


76, VICTORIA STREET, LONDON, S.W.1, 


Works : POOLE, DORSET. 








Siemens-Martin Steel Angles, Tees, Flats, 
Rounds, Squares, Ovals, Convex, Copes, 
Plain, Splayed. 


Firebars, Channels and Special Sec- oO 
Alse fer Cotton Ties, ots. 


tions. Also Ingots, Billets, 
The Motherwell Iron & Stee! Co. Ltd., Motherwell 


ad 


Te bdtrese — 


‘Soornt 


Blooms, Sheet Bars. 7 Oo 
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BRISTOL'S 
RECORDERS 


fitted to your heat treatment 
furnaces will tell you of ail 
that happens and enable you to 
standardise results. Consult us. 












STEAM: GAS : ELECTRICITY : AIR: WATER 





J. W. & C. J. PHILLIPS, LTD., 
23, College Hill, LONDON, E.C. 4. 











JOSEPH J.ARMFIELD&@ [t> 





WATER 
TURBINES 


ALL CONDITIONS. 


LOW PALL INSTALLATION 
A. SPECIALITY. 






Send for our Catalogue. 


RINGWOOD, HANTS. 


EDCE —_— 
RUNNER ; 
CRINDING 

— 4] 


MILLS pha 


~ 





OF ALL. KINDS FOR ALL PURPOSES. 


SMEDLEY BROTHERS, L Ltd, 


Belpher, Derbyshire. 























June 
= 
ee 


IRRES 
CHAN 
VALU! 
‘FUL 
IZED 
MEN 
STEA 
CAPA 
pow! 





DAVIE & HORNE, Engineers, JOHNSTONE. « ar "Glaogen | 


Makers of — Suitable for— 


Independent Mills, Electric Supply 
Condensing Plants. Stations and 
Fresh Water Public Works, 
Distilling Plants. where 
Evaporators. Water Supply 
Feed Water io Small, 
teen Muddy or Salt. 
Feed Water City Office: 
Filters. 45, HOPE ST., GLASGOW 
Telegraphic Address 
EVAPORATOR, Johnstone 





[Pumps. 








| 


























SUBMERSIBLE MOTORS, L™: 
strettin SOUTHALL, Middx. an zeterrtinn. 


A.C. & D.C. MOTORS, DYNAMOS, 
ALTERNATORS & MOTOR GENERATORS. 


SPECIALITY : 


SUBMERSIBLE MOTORS 
FOR ALL DUTIES. 


In WET & EXPOSED 
POSITIONS. 
PUMPING, etc. 


THEY WORK 


IN WATER. 


COMBINED MOTOR-PUMPS 
Enclosed Ventilated Ball Bearing Dynamo. for all Heads and Outputs. 
































MACHINE TOOLS 


Straightening, Beoding Sawing, 
Planing 
PLATES, BEAMS, BARS 


as supplied to 
Government Workshops. 








Chambers, Scott & Co. L'« 


2ft. BENDING ROLLS, Direct Motor Driven MOTHERWELL. 





lla 

















Metal-Working Machinery 
_and Machine Tools 


Milling Machines Hammer Shears Bending Rolk 
Phases Deikes Machines ean Saws Punches Riveter, etc 
Write for complete descriptive bulletins 
Established |842 Incorporated | 836 
ww vom YOSEPH T. RYERSON & Son . .... 
BUFFALO CHICAGO, ILL., U.S.A. savseee 


Cable Address 
as Be 


British Representat: moe ae inle, 1, Earl Street, Westminster, London, $.W.! England 


yee Bentley's, Western Union (5 Letter and Universal Editions). 






















(1917) LTD. 





Multijet Ejector Condensers for 
High Vacua. 

Water Cooling Plants. 
Universal Injectors. 
Steamjet Elevators and Silent 
Water Heaters. 


Gasproducer Blowers and all 
Steamjet and Waterjet Apparatus. 








Gilled Pipes: 
and Complete Heating Plants. 
Condenser, Awarded 
—GOLD MEDAXK— Spray - Nozzles. 


At Franco-British Exhibition, 1908 


27, SHAFTESBURY AVENUE, W.1. 





"Northern Machine Screws 


LIMIT. a 





ESTABLISHED 1849. 

























L923 
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rd, 


THE ENGINEER 


Ixxxvii 











“FULLER SYSTEM.” 


IRRESPECTIVE OF THE 
CHANGING CALORIFIC 
VALUE OF THE COAL, 
‘FULLER’ PULVER- 
IZED COAL EQUIP. 
MENT ENSURES 
STEAM GENERATING 
CAPACITY TO MEET 
pOWER HOUSE LOADS 









During the past 18 months 
a new boiler plant fitted 
with ‘Fuller’ Pulverized 
Coal Equipment has been 
receiving coal ranging from 
9,000 B.T.U.s. to 13,500 
B.T.U.s. The continued 
sustained over all efficiency 
during this period is better 
than 85%. 













NO REFRACTORY SMOKE OR SLAG TROUBLE. 


FULLER ENGINEERING COMPANY, 
25, Victoria Street, Westminster, London, S.W. 1. 
Telegrams and Cables : “ FULLENGOOY,” "PHONE, LONDON. Telephone: VICTORIA 60 




























“THE LANCASTER” 


SUPER- “LIMIT ta cag RINGS. 


No 
tongue 
pieces 


tho tnpeand and speeds now obtained. 
Sewlydugued te st L,— -— 








LANCASTER & TONGE, LL”: 


Makers of “The Lancaster” Steam Traps, Metallic Packings, Steam Drvers. 
Limit Piston Rings, Spiral Springs &c. 


Pendleton. ye 
Telegrams—PISTONS, Manchester. p Pendiet 







































LEE, HOWL & Co, Ltp, 


London Address : 
73, Queen Victoria St., E.C. 4. 


“HOWL, TIPTON.” 
“ PREPOLLENT, LONDON.” 


TIPTON, Staffs. 


Telephone: TIPTON—9. 
LONDON—8697 City 


Telegrams 





Fig- 1430. 


PUMPS. 


STEAM, Air, | BELT &ELECTRIGALLY-DRIVEN 

















FIXED, PORTABLE OR STEAM DRIVEN. 
Economical in First Cost, Power Costand Maintenance. 


BROOM & WADE, Ltd., HIGH WYCOMBE. 

















Scott’s Valves 


BEST and MOST RELIABLE 
for all Pressures and Services. 


The Monogram cast in body 
means “* SCOTT VALVE” 
JE.” s s 


8 and“ SIGN OF VALI 








LONDON STOCK. 





Write for particulars to— 


Markt & Co. (London), Ltd., 


98-100, Clerkenwell Road, LONDON, E.C. 1. 














MWIRE WORK PERFORATED NAME PLATES 
————————eEEE——————— 
: OF EVERY METALS CHEMICALLY 

DESCRIPTION PLATES & SHEETS ENGRAVED > 

-TR TO SPECIFICATION 
3 iar niger SHAPES OF HOLES ENAMELLED, 
FOR ALL ‘ 
: IRON &c. 


Telegrains : pee ok LONDON. Telephone :—NORTH 761 j 


ESTAB®? -I860 











WBarnozSon 









ALL 



















alate 

















eerstanit Road — 
MDON, N.7. 


Se a 
or 





ayes 


Gigbe Works 
ol loway 





























"HE ECLIPSE TOOL Gov 


LINWOOD, cn GLASGOW. 











CONTRACTORS TO THE BRITISH GOVERNMENT. 


Telegrams: Telephones : 
“SHIPYARDS, CHEPSTOW.” CHEPSTOW 77 & 78 (2 lines). 


_qyonmouTt SHIPBUILDING -Go.j 


BUILDERS OF ALL CLASSES OF 


Merchant and Oil Tank Steamers. 
CAISSONS, BARGES & TUGS. 


10 BUILDING BERTHS up to 500ft. 
Head Office and Works: 
CHEPSTOW, MON. 


London Office: 77, Gracechurch Street, London, E.C. 3. 


Telegrams: ‘ Namxezowna, Stocn, Lowpox.” London Telephone: Avanur 3094. 
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ON ADMIRALTY LIST. 


JOHN KIRKALDY, LTD. 


Lendoa Office: 
101, Leadenhall Street, LONDON, E.6. 3. 
Werks: Burnt Mill, near Harlow, Kesea. 





JOHN ROGERSON & CO., LTD., 
"WOLSINGHAM, R.S.O., Ce. RHAM 
Makers of} 
_, Seal Castings and Steel Forgings, 
Tumblers, Steering Gear, &s. Ss. 
SEND YOUR ENQUIRIES. 
Telegrams Steelworks, Wolsingham 


Werf GUSTO, Firma A.F. Smulders, 


SCHIEDAM, HOLLAND. 








SPECIALITIES— 
DREDGING PLANT, FLOATING CRANES 
AND COALING VESSELS. 
See our page A ivt. every second and fourth week. 


WOOTTON BROS., LD., 


COALVILLE, near LEIC 
Tetegrame Weetton Contrilhe 
BS betewerks Plant. SanRary Pipe Piaat. 


GLAY-WORKING | PLANT. 


Colfiery Plant. 











USE COLLIERY WASTE FUEL. 
MELDRUM [onceD DRavenT 


Will efficiently consume it and maintain your 
steam pressure at the lowest cost. Write for list list 
No. 105 F, to us at TIMPERLEY, MANCHESTER. 














CONTRACTORS’ PLANT. 


CRANES. 


PILE DRIVERS. 
WHITAKERS (Engineers) LIMITED, 
HORSFORTH, LEEDS. 











HULL FORGE IRON & STEEL Ce. Lid., 
Manufacturers of 
BAR IRON and STEEL 
EAST RIDING IRON \ WORKS, HULL. 
London Office: 38, Victoria Street, $.W. 

















STONE AND 


COAL SHER? 
ENG. 
C LEICESTER 


WILLIAM BEARDMORE & 


COMPANY, LTD., 


RUS 


GOODWIN BARSBYXC2 




















See [livetrated Advertisement every fow-th week. 


fi L fc (medio 
Marufacturing - Electrical - Engineere 


PECLER BROS. “1” 


BRIDGETON SMELTING WORKs, 
Fordneuk Street, BRIDGETON 


Regd. Office : 54, Brown Street, GLASGOW 














PR oe 
GREASES IN 9 DENSITIES 


(owe oensiry ror every puRPose 


THOMAS & BISHOPL™® cisseow 
37 TABERNACLE S7EC.2 9584s 








GRAIN, CHILL & STEEL ROLLS. 
Heavy CASTINGS S Sireluin 1940 tone 
Cast Steel Loco. Wheel a Speciality. 


R. B. TENNENT, LIMITED. 





We guarantee f 
you will 
appreciate 
“DORMER 
BRAND” 
TOOLS. 





SHEFFIELD 





GFPeeserereceanseeeeseoeeaqg 


As actual 
Manufacturers 
we solicit enquiries. 


Send for Catalogue. 


THe SHEFFIELD TWIST DRILL & STEEL CL? 


SUMMERFIELD STRECT 


“Prods? 





etc. 


1 

I 

High-Speed : 
and " 
, Carbon Drills, : 
t 

Reamers 
(Bridge & Boiler), - 
Milling t 

| 

Cutters, i 
Taps, Steel, } 

1 

* 

© 









Jv 

















CUSHMAN” To be obtained | 
18 S 2 Tool Dealers. 





LATHE CHUCKS 


with 
TWO, THREE, or FOUR JAWS 
UNIVERSAL 


and 
INDEPENDENT 


DRILL CHUCKS 





























COATBRIDCE, N.B. 





Tue SCOTTISH TUBE CO. 


Telephone—No. 5687 CENTRAL (Six lines). 


PIPE LINES 


LIMITED. 


Telegraphic Address—SCOTUBECO, GLASGOW. 


Codes—A1, ABC (4th and 5th Editions), Lieber’s, Western Union and Private. 








And WROUGHT IRON and STEEL TUBES‘ for ALL PURPOSES 





Sole Licencees in Great Britain for the Manufacture o 


Resisting Iron Tubes, 
WRITE FOR DBSOBIPTIVE 


“Armco” Rust and Corrosion 


PAMPHLET. 


Head Office :—34, Robertson Street, GLASGOW. 


Branch 
Ww 


fices and Warehouses.—London, Manchester, 
(N.Z.); Cape Town and Durban 


Works.—Glasgow, Coatbridge, Rutherglen, Garnkirk, Govan. 


ee Newcastle-on-Tyne, Cardiff; Sydney (N.S.W.)’; 
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Pacific Type (4-6-2 Type) Locomotive for Argentina. 





Gauge St. 3ain Cylinders, 20in. by 26in. Boiler pressure, 200 Ibs. Fuel, Oil Drivers, diameter 57in 
Weight, engine 169,950 ibs. Tractive force, 31,020. Service, passenger 


BALDWIN PACIFIC TYPE LOCOMOTIVES FOR FIRST UNIFORM 
GAUGE TRANS-CONTINENTAL RAILWAY IN SOUTH AMERICA. 


In 1921 the Argentine State Railways ordered 25 Pacific type locomvutives for fast passenger service, 
50 mountain type locomotives for heavy passenger service, and 10 Santa Fé type locomotives for freight service. All of these 
locomotives are now in operation on this Railway and have been recorded to be giving excellent service. 

South America’s first uniform gauge trans-continental railway will soon be a reality. With the com 
plet of the line now being built from Rosario de Lerma to enstiontan « ver the Andes, the Argentine Government will have a 
thro — metre gauge road from Buenos Aire The Chilean Government is also planning a metre gauge linc from Huaytiquina 
to Ante fagasta, thus giving South America ite first uniform gauge trans-continental railway. 


The name Baldwin is a world guarantee. 


THE BALDWIN LOCOMOTIVE WORKS, 


WALLACE R. LEE. 


N 
rR. P. C. SANDERSON Railway Bidg.. Pasco Colon 185, Buen s Aires. Argentine 


4, Victoria Street, London, S.W. 1, England 


PHILADELPHIA, U.S.A. “ Baldwin, Philadelphia.’ 


Cable Address 
































JOHN STIRK & SONS, 


LIMITED, 
HALIFAX. 


Sele Foreign and Colonial Agents— 
ALFRED HERBERT, Ltd. 








(Est. 1866) 











THREE LINES. 
PLANERS 
HILOPLANES 
BORING MILLS. 

















The “ HILOPLANE” 


STANDS FOR 


HIGHEST 
LOWEST 
UTMOST 


SPEEDS POSSIBLE. 
EFFICIENCY. 


SPEEDS NECESSARY. 
MAINTENANCE. 


FACILITY OF 
CONTROL. 








agi ee 





























BOILER COVERINGS. 
96°. SAVING. 


SUTCLIFFE BROS 
& BRYCE, Ld. 


ATLAS WORKS, GODLEY, 


Nr. MANCHESTER 
Telephone: —70 Hyde. 
London Works— 
SEAL WHARF, STRATFORD, E. 15. 
Telephone :—2187 Broadway. 


WATER TURBINES. 


HIGH GRADE 
PELTON AND 
FRANCIS TYPES, 
Patent Universal 
Oil Pressure 
Governors — deli- 
very from stock 








¥ dro-electric 

Plants. Water 
power surveyed 
and reported 
upon. 


SALTERNS, Ltd., 
Water Turbine Manufacturers, 
Parkstone, Dorset, England. 














MECHANS LIMITED, 
& Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 











SUPERHEATERS "SA ccucne. 


T. SUGDEN, LTD. 
180, Fleet Street, London, E.C. 4 
See Adot.—“ Engineer "’—June 9. 














The Steam Cylinder Lubricator Co., Ltd. 
Sole Makers of 
ADAMS AND GRANDISON'S 


PATENT SIGHT FEED LUBRICATORS, 
alee STEAM KETTLES fer Canteens, Ships, obs. 


A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. 























HORIZONTAL 
BORING 
MACHINES 

D. & J. TULLIS, Ltd., 


ci.YDEBAN HE..." 


WRIGHT, ANDERSON & CO., Ltd., 
STRUCTURAL ENGINEERS, 
Contane® damamase, GATESHEAD-ON-TYNE. 


ROOFS SHEDS, STEEL FRAMED BUILDINGS 
of every description. 
See Iustrated Advt. on page 59 issue of June 16th 

















DIVIDING HEADS 


PLAIN AND UNIVERSAL, 
For MILLING MACHINES. 
ROTARY ABLES FOR MILLING AND 
Ss G MACHINES. 


THE WHEELER MNFC. CO. L"° 
65F, Trench Crossing, Wellington, Salop. 











LOUDON BROTHERS, LTD., 


JOHNSTONE. 
Makers of Highest Class Machine Toels. 


See illustrated advertisement issue of June 2. 
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Send to-day for samples 
and full particulars, 










: at 
DUNDEE. 


BRIGGS |; 


BITUMINOUS 


SOLUTIONS 


provide lasting and 
dependable protection 
for all tructural 


Iron and Steelwork. 


WILLIAM BRIGGS & SONS, Ld. 


—== 


GRAFTON & CO, 


CONTRACTORS TO H.M. GOVERNMENT 
ATLAS WORKS, 


BEDFORD. 


Teagresne 
GRAFTON, BEDFORD! 


Aliustrated Desoriptive List free on application. 





SILVER MEDAL, Inventions Exhibition, ental, 1885. 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London,* 
GRAND PRIX Buenos Aires Exhibition, 1910. 





71908. , 
























Per%ect Power’ 


Transmission 


A perfect grip—every ounce of energy carried 
faithfully from pulley to machine. No 
breakages—no slipping —no vibration from 
the endless, flexible HENDRY BELT. 










Wrte for Booklet 
Sole Patentees and Maker: 
JAMES HENDRY.LTD 
Laminated Leather Wor* - 
BRIDGETON. GLASGOW 

















Do you want 
HIGH GRADE 


CRUCIBLE MELTED 


MALLEABLE 
CASTINGS ? 


Send your 
enquiries to 
THE 


OAK FOUNDRY L™. 
Tiverton Road, Bournbrook, 
BIRMINGHAM. 


__ <i 


EE . a _ —- 


“EMPIRE” 

















Stern Wheel Steamers, 
Ocean Cable Steamers, 
Gold Dredgers. 








Telegrams: 
** LOBNITZ, Sole Makers 
RENFREW.” of Patent Rockbreaker 
mes for rock excavation under water without explosives 


Bucket and Suction Dredgers 
of all sizes 


FORCE FEED 


LUBRICATORS 
DIESEL ano 


FOR 





OTHER ENGI NES 


MADE IN ANY NUMBER OF FEEDS. 


EMPIRE PATENT “ DIRECT” LUBRICATOR. 


EMPIRE 
ENGINEERING CO. 


(MANCHESTER) LTD. 
EMPIRE WORKS, CLARENDON RD., 


Salford, MANCHESTER. 





EMPIRE PATENT 
“ TWIN-PLUNGER " LUBRICATOR. 


























Jum! 



















PARAFFIN 


GLENIFFER 





MARINE’ MOTORS. oz. eens 


STEAM TURBINES 






SE a ne an 


GLENIFFER ) MOT 


Telegrams: 





“GLENGINE, GLASGOW.” 


ORS LTD. , ANNIESLAND, 


ETROL COMPOUND IMPULSE WITH ADJUSTABLE EXPANSION. 
5 B.H.P. to 
2000 B.H.P 
Suitable for all types DIRECT;! on 


or motor craft, also 
for stationary pur- 
poses such as electric 
generating sets 
pumping sets, &c 


GEARED- 
DRIVE. 


LOWEST 
STEAM 
CONSUMPTION, 








The illustration shows our 
latest design 50 B.H.P. 
Paraffin Engine & Reverse 


Geared Turbine-Driving Induced Draught Fan, at Large Electric Power Station. 


Gear. 
SOUTHALL, England. 
"Phone: 97 Southall. 


R. J. HODCES & 60., encinecn: 
. s "y ENGINEERS, 


Established 1886 





GLASGOW. 
























" 
a 
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* Pumps, Rodley.” Telephone No. 160 Stanningley, 


Telegrams - 


Leeds Engineering 


Hodiaalic Co., Ld. 


RODLEY, LEEDS. 


Makers of 
Pumps, 
Cranes, 

Lifts & Hoists, 
Accumulators, 
Presses, 
Intensifiers, 


Ete. Ete. 








| Oa 








Made in 


12 
7 SIZES 


up to 


10ft. 
WIDE. 


i With foot- 
operated 
clutch stop 
motion and 
automatic 
hold down. 


MODERN GUILLOTINE SHEARING MACHINES. 





PAINT MIXER 





WEE MAC - ~- 24 Gals. Capacity, £15 


LITTLE GIANT - 5 ,, % £24. 
“* Just what we wanted, send us another.’ —STOTHERT & PITT, BATH. 





Can be taken alongside the job. 
Centainers removable and interchangeable. 
Mixing ready in a few minutes. 


’ TORRANCE & SONS, L°- BITTON. 














GROVER SPRING WASHERS 


WHY WASTE TIME AND MONEY ON 
FITTING PINS AND CASTLE NUTS? 


eR a .WHEN 
. <> ER’S 2,5 


= GROVER “<x... <a 
af WASHERS 


Serve the Same Purpose at 
HALF THE COST 
BUT BEWARE OF IMITATIONS. 
THE GENUINE ARTICLE IS MANUFACTURED ONLY BY 


GROVER & CO., TD., Britannia Works, Carpenters Rd., 


Stratford LONDON, E. 15. 


‘fee STEELCOMPANYorSCOTLANDI* 
E; SS =, 


wir ~ nal 


Manufacturers of 


MILD STEEL Pilates ‘or Ships, Boiler and Bridge-building, 
Aa Zed Bars, Tees, and all forms of Sectional Bars 


tired for constructive purposes. 
CASTIN of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &. 


FORGINGS of orey description. 
of highes oe to meet requirements of Home and 


Colonial 
TYRES —Locomoti ~~ and Wagon, to all requirements. 
SPECIAL STEEL of all kinds used for constructive purposes. 


FLETCHER 
MALLEABLE FOUNDRIES ‘™ 


DERBY. 27%, 


221 Derby. 








«“Foundetan ares Derby.” 





ELEVATORS & CONVEYORS 


for 


GRAIN, 
COAL, 
ASH » etc. etc. 


GHAINS, 


Ewart’s Type 
Gray’s Style and 
Bushed. 


WHEELS, 


Sprocket and 
Traction in 
Cast Iron & Steel. 


BUCKETS, 


Malleable Iron, 


HICH GRADE) 
MALLEABLE 


Sealed CASTINGS. i 
STE AM CRAN ES 


ELE(TRIC CRANES 














Telegrams: “COLES, DERBY.” Sieg 1266 DERBY. 


HENRY J. J. COLES, OLES, La. ca CRANE NWORKS, Derby. 




















BRIDGES — ROOFS. 
I [7D 


ALEX® FINDLAY « C®: 
MOTHERWELL, Scotland. 


Head Office: MOTHERWELL. 
London Office: 9, VICTORIA ST.. SW. 


Telegrams { -. Findies, Motherwell." 


Structural 
Engineers, 





SPECIALITY : 


STAMPED STEEL 
FLOOR TROUGHING. 


A BC CODE 
4th & 5th 
EDITIONS. 
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L i RON LTACH Ast t OR 


| EWART 


CHAINBELT COLT? 
DERBY, ENGLAND. « 


1 MAKERS 


DRIVE CHAINS & 
ELEVATOR BUC KETS)i 


he 
“BLAC 


THE ABOVE 
MADE OF LEYS CELEBRATED 
KHEART MALLEABLE IRON 


MAJOR SIR ett LEY BART 


DIRECTC 
VY .WOOD Ye 1ERTO 
i LNT 


GOVERNING DIRECTOR q 
i 
TOP 


pte 8 Se a Oe ee SS ee Oe 














BA 





AAEM 


ASBESTOS 


FIBRES, 
PACKINGS, 
JOINTINGS. 





Telegrams :—“ Hobnails.” 





SONA 





HOBDELL, WAY & C0., LID, 


124-7, MINORIES, LONDON, E.1. 


‘Phone—Avenue 3810. 


MOOT VT 1 A EA A 











WNC fod OITA STENT LA 













a ee 


















SHEF 


DAVY BROS. L™” 


en oe 








ENGINEERS AND 


‘ DAVY” HIGH-SPEED 
FORGING 
PRESSES 


have proved their value. 
Presses o f over ‘220208 

s total power supplied 
ince 1995. 


Fitted with New Patent 
Inverted Intensifier and 
Steam Saving Devices. 


ROLLING MILLS & STEEL 
WORKS MACHINERY. 


STEAM BOILERS. 





BOILERMAKERS 


1000 tons Forging Press. 















DIRECT LINE 


AND SECURE 
THE UTMOST 





TELEGRAMs. 
“ CRADOOk: 


IN WAKEFIELD, 
INDUSTRIAL -— 
ECONOMY TELEPHONE: 


466 (3 Lines) 









RAPID TRANSIT, 
TIME & LABOUR 
SAVING. 








COMPLETE 
INSTALLATIONS BY: 


GEORGE GRADOCK & 60., LTD., WAKEREELL 


THOMAS TURTON & SONS 


LIMITED, 
MANUFACTURERS OF 


Crucible Cast Steel « Spring Sted 


STEEL FORGINGS, 
ENGINE, CARRIAGE & WAGON 


SPRINGS. 






































SHEAF WORKS, SHEFFIELD. 


Lenden Office; NORFOLK HOUSE, 7, LAURENCE POUNTNEY HILL, E.C. 4. 


Kelvin Engines * 


With or without Radiator Cooling 
3 to 60 H.P. on Paraffin or Petrol. 


For AIR COMPRESSORS, DYNAMOS, 
PUMPS, HOISTS, and all jobs requiring , 
power unit of absolute dependability. 



















Write for Engine Catalogue No. 6. 


The Bergius Launch 
and Engine Co., Ltd., 
254, Dobbies Loan, GLASGOW. 














ICE TANKS 


a speciality. 
Prepare for the 


SEASON. 


Write sor our price lists and state 
your requirements. 


W. P. BUTTERFIELD L??. 





SHIPLEY, 
YORKS, ENGLAND, 
‘Grams : Phones: 
“Tanks Shipley.” 86 & 535 Shipley. 





















CAST STEEL FILES & HAMMERS FOR ENGINEERS 

















i 
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“HANDY” PUNCHING & SHEARING 
MACHINES, For Hand & Power. 
Over 60 Different Types and Sizes. 
Send for illustrated liste. 


c. A. HUNTON & SONS, 


1, SOUTHWARK ST., LONDON, S.E. 1. 




















i FOR MANUFACTURING YOUR SMALL PARTS. 





imemeinedl 
he 


DRUM MOND 34" centres 


SCREWCUTTING AND BORING LATHE 





PRUMMOND BROGB., Lta., Rhide Works, GUILDFORD. 


A. COCKBURN & CO.., 


THISTLE VALVE WORKS, 
GATESIDE ST.., GLASGOW. 

































SPRING SAFETY STEAM VALVES 



































Tetra ie TeOnE, Bees Lea VALVES. FOR 
PIPING. 
ROO EMM EVAL) Exe a ||| STOP VALVES 
LEEDS gy Selatan 
NG PLANTS, BUNKERS &¢ VALVE CHESTS. 
ST E V E N Ss O N S, Tip Telegrams; RAILWAY; DARLINGTON. 
PRESTON. Hae 
IRON AND STEEL MAIN LINE 
CASTING LADLES|| contractors WAGONS. 





‘STANLEY! 





























McLACHLAN & CO., LTD., 




























MINION 
LOWMETERS 


For all Fluids. 


Electric Principle 


Exciusive. 
(Vo Mech, 









































10, pa marge = STREET, EC. DARLINGTON. 
The Largest Manufacturers of Surveying |) = | 
and Drawing Instruments in the World. ; Write far Bulletins oPrices: 
Please send fr oor "KG™ Catalogue Phosphor Bronze, Gunmetal & Brass Castings. | 22 : Draft 
W. F. STANLEY = S CO.. Ltd. . EAM FITTINGS Grea ee 
___ a ire $pecialit) , | 5. Dunglinson., 
LENS sob VALVES JOHN MROBIE & SONS, CLASCOW | | iidaca’ ; 
CHECK SI ; eho Glas, co 
eR DULIN — Talos (-Bhg WMaprchester. 
ALEX TURNBULL & Co 9: pescpama 
GLASGOW. DANIELS HICH SPEED PUMPS 
With Patent Spring Valves. 
CRANES a Se A. - # “ev without - “ ae 
Derrick & Overhead Travelling Cranes to checking fow of water entirely eliminated. High efficiency. 
Worked by Hand, Power and Electric. ~eaptate a 
JOHN Se eee T. H & J, DANIELS, Limited; STROUD, Eng. 


























LANCASHIRE, CORNISH & MULTITUBULAR 


BOILERS. 


WM. WILSON and Co. 
Lilybank Boller Works, Glasgow. 





COAN 
CASTS \§ 
CLEAN 
CRANK 
CASES 














OXY GEN setoine oF eras. 
improvements in the use of Oxygen for Cutting and 


If you wish to hear of the latest 
ite to the British Ox. 


the Oxy-Acetylene Welding Process, wri yeen Company. 
THE BRITISH OXTGEN COMPANY have highly —, and up-to-date 
factories in all the important British industrial centres, capable @ proteins over 


2,000,000 gum vant: OF OXYGEN DAILY. 











The Company are fo im Great Britain of Metal- 
Cutuing “Apparat, i. Acetylene, = ans oat and Oxy-Coal-Gas W Blow- 
pipes, Pressure Gas Regulators, e 
For Catalagues and full SE ep yo ee 
Angel Road, Upper Edmonton, London, N. 18 Terry Road, Coventry. 
North Wembley Mi Middlesex. Great Marlborough Manchester 
Tunnel Avenue, East Greenwich. Polmadie, Glasgow. 
Shields Road, Walker Gate, Newcastle. Exwt Moors, Cardiff. 

Walsall Street, Wolverhampton. Savile Street, 

Road, Hockley Bromborough Port, Near Birkenhead. 
Kno Saville Green, 
THE BRITISH OXYGEN CO. Ltd., 
ANGEL ROAD, UPPER EDMONTON, LONDON, N. 18. 











MACFARLANE ENCINEERING CO. 


LTD., 
NETHERLEE ROAD, CATHCART. 


DYNAMOS & MOTORS. 


See advertisement in issues of June 25rd and July 21st. 





STONE BREAKERS 


ETE BREAKERS 
Ss coK« BREA 


MASON BROS. 


see D, Dele), | STREET, aeomanan ENG 





























CONSTABLE & COMPANY LIMITED. 


Publishers of 


“THE ENGINEER LIBRARY.” 





-— 


THE PRODUCTION AND TREATMENT OF VEGETABLE OILS. 


By T. W. CHALMERS, B.Sc., A.M.I.Mech. E. Imperial 8vo. Folding Plates and Illustrations, 21/- net. 

Tus Exes MBcHANic. —‘‘A valuable contribution to our knowledge of the subject from the 
engineer's point of view.” 

Narurs.—"' A solid piece of work of much use to the vegetable oi] industries.” 





| ROBERT W. COAN, 
219, Goswell-road, London, EC... 
Enquiries invited. Maker of number plates. 


HENRY WOOD & CO., Ltd., 
SALTNEY, near CHESTER, 


Chain & Anchor Manufacturers, 
Large Moorings a Speciality. 


FORGINGS, CRANE CHAIN, CHAIN SLINGS, &e 








PAPER-MAKING AND ITS MACHINERY 


By T. W. CHALMERS, B.Sc., A.M. Mech. E Imperial 8vo. T[lustrated. 26/- net 
Narvrn —* We are glad to recommend it to those with the paper industry.” 


ELECTRIC WELDING AND WELDING APPLIANCES. 


By H. CARPMAEL, A.M. Inst. C.E., A.LLE.E Imperial 8vo, Mlustrated. 18/- net. 
Tecunicat Review.—‘‘A moet valuable and broad survey of an industrial field A whica there are 
possibilities of great developments.” 


WHAT INDUSTRY OWES TO CHEMICAL SCIENCE. 








STEAM ENGINES, 
MILL GEARING, &c. 


S. S. STOTT & Co. 
Engineers, HASLINGDEN. 





By RICHARD B. PILCHER and FRANK BUTLER-JONES, B.A., with an Introduction by SIR GEORGE 
BEILBY, LLD., F.R.S. Crown va 4/- net. 
THE GYROSCOPIC COMPASS. 
By T. W. CHALMERS, B.Sc., A.M.IL.MechE. Demy 8vo. Illustrated. 11/- net. 








LONDON: CONSTABLE & CO.,LTD., 10-12, Orange St, W.C. 





CONSTRUCTIONAL 
ENGINEERS. 


FRANCIS MORTON & C0., LD., 

















RAFFIN_ ENGIN 


DA tS. 
CHUCKS 


MANUFACTURED BY 


F. PRATT & CO., LTD. 


HALIFAX, ENGLAND. 
(See Illustrated Advertisement, June 23rd, Page 96 


PARSONS 
MOTOR COL 














MICHELL BEARINGS, Ltd. 
ENGINEERS & MANUFACTURERS OF 
Michell Thrust & Journal Bearings 
London Offes; 

3, Central Buildings, Westminster. 

Seo large Advertiserent, page 74 June Z5rd. 
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2 OxXperience = 
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; ounts : 
ta When you are ifl do you prefer to eon- any 
=a sult the young jast qualified doctor or ay 
#3 the physician between forty apd fifty? 37 
=? § You naturally prefer the older man =f 
=) 6s heeause you feel his experienge has =i 
72 been wider and ‘his judgment ig more 7 
7 j+j|.matured. Similarly with engineering a 
Ge. appliances, it ig usual to go to a firm oa 
= with an established reputation and ex- =) 
= = perience behind it. here is twenty jf 
er years experience and unblemished if 
an . reputation behind “a 
ip ni 
» PREMIER @ 
COOLING TOWERS. © 
Those twenty years have taught us i 
exactly what is required in the ideal ff 
cooling tower and we have produeed {i 
designs accordingly. its 
™ Premier Cooler & Engineering Co.,Ld., & 


Station Works, Shalford, Near Guildford. Suriey. 


Telephone . 
27, Shalford (Surrey). 


Telegrams ; 
** Precooler,’’ Shalford. 
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GIANT GRIFFIN MILL. 


40 Inch Dic. 24 Inch Roll. 15,000 Ibe. Crushing Effect, 

The Most Up-to-date Machine for Grinding :— 
PORTLAND CEMENT, LIMESTONE, 
BASIC SLAC, PHOSPHATE ROCKS, 
COAL, COKE, ORES (ALL KINDS). 


COAL PULVERIZERS A SPECIALITY. 


Requires no auxiliary apparatus for finishing products 
SATISFACTION GUARANTEED. 
Full particulars om application to— 


BRADLEY PULVERIZER C0.,*” concon, =.c.4 























Registered Trade Mark—" BUCYRUS.” 


BUCYRUS 30-B UNIVERSAL SHOVEL. 


STEAM, ELECTRIC, OR PETROL DRIVEN. 





The last word in 
Shovel Construction. 


By addition of a few extra parts, 
tliis shovel can be used as a Drag- 
line Excavator, Clam Shell Excava- 
tor, Trench Excavator, Crane or 
Pile Driver. It can be mounted 
on Caterpillar Traction, 
Wheels, or Railway Wheels. 
London Office : 
Id?esleigh House, Caxton Street, 5.W. |. 


BUCYRUS COMPANY, Head Office, South Milwaukee, Wisconsin, USA | 


Road 




















CAST IRON GLOBE STOP VALVES 








GUN METAL 
FITTINGS. 
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SMITH BROS. & CO. “#YSOM NoTTINGHAM.| 2 








Telegrams: ‘‘ Hyson” Nottipgham. Telephone : 1516 Nottingham. 












a TIN 
A-Precision Tool 


Superfine excellent 
and ei eee Sedna 


TT 








































































































A /ij make Venus Pencils pre-eminent in all 
|] work demanding pencil precision 
4 / In 17 Blacklead 
: Ze Gradptions Gf on 
Venus Erags- 
ers are Soft 


and Pliable. 


AAA 


Heywood 


FRICTION 
| ano MODERN 


it DOT octane 
2 IMPROVED 


Success Guaranteed. 
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When these Clutghes are installed jn 
accordance with our recommendatign 
we have no hesitation in guarantecigg 
their success. There are Tandeeds of 
Heywood & Bridge's Clutches jp 
use today which have been giving 
efficient service day in and day out fg 
over half a century. 


New Catalogue (C22) af Clutches and 
Millgearing post free. 


ste ‘ec = 
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Possible output 6000 ft. per hour 


THE GANDY BELT MBG. Co. Ltd. 
SEACOMBE, CHES. 


COMPOSITION 


or COATING BOILERS, STEAM PIPES, & 


Prevents the radiation of heat, saves fuel, and 
increases the power of steam. 


In is 
ved in about six month 








SS 


L E ROY'S ms Patented 


HON - CONDUCTING 
y >” 








Three boilers covered with this Composition will do - 
the work of four not covered. May be geen where 
it has been in use for twenty years. 

Established 


F.LEROY & 


10, Gray S., Commercial Road, LONDON, £. 
at Manchester. 








‘‘THE ENGINEER” SERIES. 


THE PRODUCTION AND TREATMENT OF VEGETABLE OILS. 


Including chapters on the Refining of Oils, the Hydrogenation of Oils, the Generation of Hydrogen 
Soap Making, the Recovery and Refining of Glycerine, and the Splitting of Oils. 


By T. W. CHALMERS, B.Se., A.M.I. Mech. E. 


(Of the Editorial Staff of “THE ENGINEER.”) 


Cr. 4to Folding Plates and-flustrations in the text. 2ls. net. 
“A valuable contribution to our knowledge of the subject from the engineer’s point of view, containing 1 ich 
information hitherto unpublished. The volume is well illustrated."-ENGLISH MECHANIC. 








QONSTABLE & CO. Ltd. 10, Orange Street, London W.0.2. 





On Admiralty and War Office Lists —~ 
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B&P Labour Saving 


Appliances on view at 


ROYAL AGRICULTURAL SOCIETY'S SHOW 
Cambridge, July 4th-8th, 1922. 
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Visitors to the Show should not fail to visit 
Bovuzon & Pave Stanps No. 303 and 489, 
where up-to-date Buildings and Appliances for 





the Farm and Estate will be exhibited. 

















(1) “ELECTOLITE" LIGHTING PLANT 


So simple a culenate in action that a maid can start 
and attend to Supplies steady light and also enables 
wer Tekaeing and allows fitting of Vaewum Cleaners 
Laundry Machines, Electric irons, Kettles, Toasters 
etc. dt will also drive machinery for the farmetead. 





















(2) CHAINE-HELIC& The Wonder Pump 







ma 





The most efficient, simplest, and cheapest mechanical 
method of raising water. Nothing to get out of order. 
} \: Frost. proof and footl-proof. Will raise water from depths 
it) down to 300 feet ideal on the farm and all country 
districts Will raise thick oil as efficiently as water. 


fi 











(3) LOWREV-TURBO MOTOR FIRE PUMP 


A wery efficient little engine, ¢ 
jet 6S feet high ls cheap, thoroughly reliable, and 
easily handled by one man. Can be used for a variety 
of purposes in connection with house, garage, or garden. 






apable of throwing a fin, 










Those unable to visit Cambridge should write for full 
particulars of Exhibit in which they are interested. 


EiBoulton s Paul 2 
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ation GSuLTES. QEREED | Chief Office & Works vis gee ot 
re kee _NORWICH, I England we no hy —— 
/ 2 

ie Six-stage Portable 





Set, Two sizes— 
6-stage & 3-stage. 













The Load is on the Wheel 


and not on the man’s hands. That is why 
these barrows are so popular with workmen. 
They haye been specially designed to 
overcome all the common faults, being 
balanced and free from wobble. 
The Trays are seamless with no laps 
or ridges to catch material, and they cannot 
slip forward on to the wheel. 
The Legs are independent and robust, 
greatly prolonging the life of the barrow. 


well 


Write for Descriptive Leaflet “‘ No. E 1470.” 
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149 Queen Victoria St., London EC4 
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| METERS ee ace, 


cnones KENT LTD., 199, High Holborn, LONDON, W.C. 1. 
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RAILWAY ROLLING STOCK 











PULLMAN CARS. CORRIDOR CARS. 
PASSENGER COACHES. 


Contractors for Railway Wagons of every description in Steel 


and Timber for Home, Colonial and Foreign Governments and 
Railways. 





CLAYTON WAGONS, LTD., 
LINCOLN. 


London Office : 58 Victoria Street, S.W. 1 


TFelegramea—'' Wagons, Vic., London." Telephone—Victoria 4260. 


Telephone: 650 Lincoln. Telegrams: “Abbey, Lincoln.” 
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“Bliss” Double- Crank @ 
Toggle-Drawing Presses 

















These Presses are designed for drawing up sheet 
metal articles of large area and great depth, and 

are built in a number of sizes covering a very 

wide range. They are exceptionally powerful ul and 
speedy in operation, and are by many 
the leading automobile manufacturers for draw- 
ing up body panels, mudguards, tool trays, etc. 
Our Sectional Catalogue No. 11 we tell you all 
about them. Write for it 


_E. W. BLISS CO. 


, POCOCK STREET, LONDON, S.E. 1. 


“ Blissdon London.” 





Telegrams: 
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| TACHOMETERS, COUNTERS, 
DIAL-THERMOMETERS, 
TEST-PUMPS, &c. 





| Self- 
| Recording 
Instruments 











WATER SOFTENERS 
HEATERS 


PILTERS 
AIRE TE 10) 5) Qa Ok 


Salisbury House, LONDON WALL, E.C. 
r 








Tel.: Fishponds 116, Teleg.: Sweet, Fishponds, Bristol 


STEEL ROOF PRINCIPALS 


20 to 50 Feet Span. 
Prompt Deliveries from Stock Materials. 


E.W.SW WEET & Co. Co. Ltd. Fishponds, Bristol. 
Also Makers of Wire R Suspension Bridges, 
Steel Buildings. Ss Doors, &c. 








“ BUFFALO,” INJECTORS 


Operated 
Entirely 
by One 
Handle. 


Telegrams : 
TEMPERATURE, 
“LONDON. 




















Russell” Steel = 


DOC SPIKES 
oe _ class Facieal,Dality 


= a 


JOHN. G. “RUSSELL, 
Clydesdale Spike Works, 
WISHAW, SCOTLAND. 








Specify— 
JOHN GIBBS & SONS’ 
- “PEERLESS” 
Blower & Exhaust 
j FANS and you will NOT 
be disappointed. 
” SEND FOR CATALOGUE 
724, Duke Street, 
Liverpool. 
For large advt. see June 23 
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a Easton & Ande 
‘Budenterg Gang (0., 1} BRAKES_ na rine Coen a 
| BROADHEAT i. = et a Pumping 
, o_o ~~ Linings when fitted Machinery 
| PRESSURE G AUGES, to Brakes for any duty for Sewage and Water Works, 


increase power and 
reliability and render 
them smooth, silent 
and more durable. 


For every type of 
BRAKE or CLUTCH 


use 
See the a E| RIO|\D|IO on every 
Name @i tial eiiaa |< 


We have had over twenty-five years’ experience in the production 
of Fabric Friction Linings. Our advice is free to engineers. 


FERODO, LTD. - CHAPEL-EN-LE-FRITH. 


Service Depots: London, Birmingham, Manchester, Leeds, Bristol, 
Belfast, Coventry, Newcastle, Llandrindod Wells, Glasgow. 


Reproduction of 
: Slipway Gear 
fitted with 


: FRICTION LININGS : 


: By courtesy of Messrs. 7 


: LOBNITZ & Co. Ltd., 





oa 


“4 - 


11, Tothill’ Street, LONDON, S.w, 
Works, READING 


METAL SAWING 
ae. . MACHINERY ppELL 


w 

enn GOO 

CLIFT oe over som 
See Illustrated Advts last week ang | 


JHALDEN 


Drawing Office Materials & Appliangs, 
J. HALDEN & CO., LTD, 


8 Albert Square, | 15 & 17, Broadway 
Manchester. London, 8.w. 





FERODO 

















PORTABLE COMPRESSOR PLANTS, 


Petrol or Paraffin Driven, 
For Hammers, Rivetters, Chisels, Road Picks, Ete., 
Capacity 40, 70 & 140 cu. ft. 


BOREAS 


Trade Mark. 
COMPRESSORS, VACUUM PUMPS, BLOWERS, 
EXHAUSTERS, PNEUMATIC TOOLS AND APPLIANCES. 


“Boreas ’ Works, Beddington, Croydon. 


Ete. 


Standardized and in Stock. 





LACY-HULBERT & CO. (1921), LTD., 91, VICTORIA STREET, S.W. 














co 


lS al} 


Phone :—Edgware, Four. 
Wire 
Wren, Edgware. 





Edgware, 





} for metal, fibre, celluloid, etc. 


Cuas. WRIGHT, L™ 


Formerly WRIGHT & SON, 
Government Stampers and Engineers, 
Middlesex. 

















FORGINGS. MACHININGS. 
Medals designed and struck. 
General machining of all kinds. 
Jigs, Fixtures and Gauges made. 











Specifications, Photos and Prices on Application, and special 


LOCOMOTIVES. 


MANNING, WARDLE & CO., LTD. 


BOYNE ENGINE WORKS, LEEDS. 


Makers of Lecomotive Engines for any width of gauge and various purposes. Also makers of Internal Combustion (Petrol) Locomotives 
Materials and workmanship of the best quality. Tank Engines up to 18in. cylinders, on four or six wheels, always in stock or in progress. 


LONDON OFFICE: Mr. H. J. Heagerty, 34, Victoria Street, Westminster, S.W. 1. 





designs sent en receipt of particulars of requirements. 
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See Illustrated Advt. in alternate Issues. 
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$.E.A. RINGS ear) 


might save a human 


LIFE, 
we guarantee that they will save the 


LIFE 


of your Engines, Pumps, Compressors, 
and reduce working and maintenance 


CcCosTs. 


ALSO MAKERS OF : 

S.E.A. CUPS & PISTONS. 

A.A. AUTOMATIC PACKING. 

HIGHEST CLASS JOINTINGS. 

“THERMOFEED” FEED WATER 

REGULATORS. 

PUMP GOVERNORS. 

“GUARDIAN” SAFETY APPLIANCE 
FOR OIL FIRING. 


RONALD 


TRIST & CO., L™ 


12, Clipstone Street, London, W. 1. 
Telephone: Museum 3028 & 9. 


Telegrams: ‘* Resvalar, London.” 


ANY WIDTH UP TO 8 FEET. 


RUBBER BELTS 


THE ENGINEER 

















COPYRIGHT. 


F. REDDAWAY & Ce. Ltd. 


MAKERS 


F. REDDAWAY & CO., Lrtp. 


PENDLETON, MANCHESTER. 


. 





50-61, LIME STREET, E.C. 


LONDON 
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BROUGHTON COPPER Go 


COPPER SMELTERS, COPPER & BRASS MANUFACTURERS 
te FORGED 


FLUID-~-COMPRESSED., 

= aa & i) rf ' Tf f 

BSS RONZE | UBEs ar CVE NDERS” 
i7.c > ar we L en ; 














THE DELTA METAL 7 


DELTA WORKS, EAST GREENWICH, LONDON, S.E. 10. 
(And Delta Works, Dartmouth Street, Birmingham.) 


On. the lists of the Admiralty, Air Ministry, Pct R Ministry of Munitions, India Office, Post Office. 
Crown Agents for the Colonies, Principal Railway and Steamship Companies, &c. 


Re ~~" 
MANUFACTURERS ’ 


ee ie eg LJ 
3 } EXTRUDED METALS: 


Se ______BRASS, BRONZE, YELLOW METAL. COPPER, NAVAL BRASS.REDMETAL & J aTAL. &e. 
THE FRANCOIS CEMENTATION COMPANY, LT) Coors CEMENTATION COMPANY, LTD., 


CONSULTING ENGINEERS AND CONTRACTORS. EXPERIENCED CEMENTATION SPECIALISTS. 
Our Cementation process can be successfully and economically applied to overcome difficulties due to water or bad ground in the original construction or repairs of — 
Tannels, Aqueducts, Dams, Retaining Walls, Wells, Storage Reservoirs, Foundations, Culverts, &c. 
"Phone: 413, Doncaster. 


Tele. “Frangeis, Doncaster.” § THE FRANCOIS CEMENTATION COMPANY LIMITED, - - Bentley Works, DONCASTER. 


LLEWELLINS’ Macuine Co. 


BRISTOL. : 


BRITISH a 
TIME RECORDERS ie | 
all types. 1 BZ 


WATCHMAN’S WATCHES. Ly. lS 


Send for Lists. 
RESPONSIBLE AGENTS REQUIRED WHERE NOT REPRESENTED. 


DIL MILLS, 201 & itors Ser N 


e Man ufacturers of Coal, Gas 
or O11 Fired Furnaces 


MAN CHESTER F ‘URNACES UP = ae 


ASHTON NEW ROAD MANCHESTER. Knnoaling 


Makers ot 


sity, 
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YARROW & Co (1922), Ld., Scotstoun, Glasgow. 


Ghe Engineer 
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AUCTIONS 





FULLER, HORSEY 


SONS amp CASSELL 


@TABLISHED IN BILLITER SQUARE WT 
ll BILLITER-SQUARE, ECA 


MECHANICAL AUCTIONEERS, 
SURVEYORS AND YALUERS 
or 


yILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS 


sOTE.—A STAFF OF SPECIALISTS attends 
to the requirements of Manufacturers seeking 
New Works or Work Sites and 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 








at i» WORKS of GRAMOPHONE COMPONENTS, 
, 9, SCRUBBS-LANE, WILLESDEN.—Messrs. 


suller, Horsey, Sons and Cassel] 

will ‘antes previously disposed of 2 a whole 

bh the property) SELL by AUCTION, in Lots, on 

= RE MISES, on MONDAY, JULY ivi. nat Eleven 
gelock precisely, 


PLANT & MACHINERY, 


five sliding, surfacing and screw -cutting 
ree Drummond bench ditto, ten ** Adams * 
bench precision lathes, four Brown and Sharpe auto 
5-16in. to 7-8in. capacity, 
*Galtona’”’ capstan lathe, “* Paill duplex 
vertical boring lathe, vertical drilling and tapping 
machines, pillar and bench sensitive drilling 
Lf = saws, vertical and horizontal 


includi r 
lathes. 


screw machines from 


ines 
milling 


high-speed shaping machi 
Pan pond #iparat three “ Mikron” gear hobbing 
machines, fibre gear-cutting machine, tool and cutter 


grinders, & . 4 _ 

100-TON POWER PRESS, 
by Schuler; a smaller ditto: a 25-ton ditto, by 
Rhodes ; two 3-ten “* Hotchkiss " ditto, six “* »” 
hand presses, complete plating and polishing plant. 
including two dynmamos. by Cutting Bros; four 
Its A.C. motors up to 25 H.P., ting. 
benches. — t . 
of Messrs 
Auctioneers 


ready) may had 
PU LL I “ “ORSEY and C0.. | rae 
and Valuers, 11, Billiter-sq E.< 
NOTE.—The FACTORY. ‘containing ¥Loor SPACE 
of about 12,500 8QU EB F . ts FOR SALE by 
PRIVATE TREATY, ae be sold with the above 
plant, which has been specially laid out for manufac- 
toring <everal current types of motors, tone-arms and 
sound-boxes for gramophones 8005 1 


Re THE AIRCRAPT MARU FACTURING Nx mS 
LIMITED, HENDON —By Order of Tait, | 
Eso., CBE. the Receiver for the Ry 
Holders.—Messrs. 


uller, Horsey, Sons and i Cassell 
will SELL by “AUCTION, in the 
HENDON WORKS, on TUESDAY, 18th oeLy. and 
FOLLOWING DAYS, at Eleven o'clock precisely b - 
day, 


HIGH-CLASS 
ENGINEERS’ 
MACHINE TOOLS, 


including Twemty-one Screw-cutting Lathes; Twenty 
three Capstan, Combination, Fiat, Turret. Forming 
and Cutting-off Lathes, by South Bend Works, Will 
son, Le Blonde and other makers ; Ten “‘ Acme ™ and 
Brown and Sharpe ee, Sixteen Universal 
and Plain Milling Machines ; Cochrane-Bly Miia | 


and Shaping Machine; U mrvivent. Plain and § 
Grinders, by Churchill, Landis and other makers : 
Tool and Cutter Grinders; Thirty Radial and 
Verttonl Drilling < ~ww & Slotting and mpeotne 
fachines ; 

Machine; Hack Saw Machines. 


SHEET METAL PLANT. 


Lucas No. 3 Precision Horizontal Bo as | 
j 
Four Sets_Bending Rolls; Folding and Swaine | 


Machines ; Hand Grooving and Flattening Machines ; 
Angle and Cramp Folding Machines; Two Thacker 
Wheeling and Raising Machines; Five Oliver 


Planishing Hammers 


+. Herbert 36in. Power Guillo 
tine; Circle Cutting M : 


Shearing Machines ; | 


Gray ‘Sheet Metal Cutter; Twenty-six “* Weldonite “ 
Acetylene Generators. 
POWER PRESSES. 

A Concord No, 3 90-Ton Vertical ; a Concord No. 2 
60-Ton Press; Rhodes Inclinsble Press: a Bliss | 
25-Ton Double-sided Press; Vellard and Oswald | 
Vertical Power Stamping Press; Small wer and | 
Hand Presses 


' 

HARDENING and ANNEALING PL ANT, including 
Brayshaw and Fletcher-Russell Gas Furnaces; Salt } 
and Oil Baths; Lead Furnaces, ‘ | 
MISCELLANEOUS PLANT, | 
including Gas Enamelling Ovens ; | 
| 


wees; Anvils; Blast and Exhaust Fans ; 
10-Ton Tensile Testing Machi ines ; 


Brazing Hearths ; 
Denison 
Air Com pressors ° 


Oil Filters; Tanks; Singer Sewing Machines ; 
* Aerostyle ’ Paint Sprayers ;: Portable Shop | 
Cranes; Polishing Spindles; Sturtevant Vacuum | 
Cleaner; Bar Cutting-off Machines; Rotary Pressure | 
Blowers ; Kennedy Pipe Benders; Bar Straightening 
Presses ; Marking-off Tables; Surface Plates ; Screw- 
ing Machines ; Sand Blast Apparatus; Avery 20-Ton | 
-. wi Weighbridge; Portable Weighing Machines up | 

tons; Computing Balances; Two Hand Over- | 
head Travellers; Lifting Tackle; Shafting; Belt 
ing; Pulleys; Vices, &c. 


WOOD-WORKING MACHINERY, 
tncluding Lindeman No. 268 Dovetail Jointing Ma 
chine; Five Sagar Double and Single-spindle Mould- 


} 

| 

ing Machines; Dise and Belt Sanders; Two | 

American” No. 2 Double Cross-cut Saw Benches ; | 
American No, 1 Rip Saw Machine ; No. 12 80in. Gang 

ip Saw Russell Portable Drilling and Screw 
driving Machine ; Eight Wadkin, Sagar and other 

cand sone 5 Six Gircular Saw Benches; Cross-cut | 
aw Bench ; Fret Saw ipehine : Two Sagar Dimen- 
The Saw Benches “* Stan ** General Joiner ; 
sae Boring Machines ; aon Hand Feed Planers ; 


Thin at Shin. Four Cutter ; Ransome 2tin. by 
Ditto Turning Lathes; Boring and 
J ED IN NEXT COLU MN 


l}in 





ne, by | 


ting. | including Two Atterbury 4-Ton Lorries ; 


Biller. square, London, E.C. 3. et 


|PLANT, MACHINERY, STOCK, 


BUCKTON, LEEDS 


CROSBY LOCKWOOD & SON 


Just Posiisrep 
Medium 8vo, Cloth, 350 pp., with numerous Microphotographs and other ]llustrations. 35/- net. 


STEEL THERMAL TREATMENT 


By JOHN W. URQUHART. 


Tuiro Eprrion, THorovcHty Revisep, Super Royal 8vo, Buckram. 820 pp., ., with over 1,100 Ilus- 
trations and Polding Plates. £2/3/- net: 


THE MECHANICAL HANDLING AND 
STORING OF MATERIAL 


A TREATISE ON THE AUTOMATIC AND SEMI-AUTOMATIC HANDLING 
STORING OF COMMERCIAL PRODUCTS. 
GEORGE FREDERICK ZIMMER, A.M. Insr.C.E. 


WITH A FOREWORD BY 
SIR JOHN PU RSER GRIFFITH, M.A.L, M. R.LA. 


FACTORY ‘ACCOUNTS (Garcke & Fells) : 
In Principle and Practice. Seventh Edition. 
Revised. 310 pp. Demy 8vo. Cloth 
15s. net. 
NUMBER. WEIGHT AND FRACTIONAL 
CALCULATOR Upwards of 250,000 








AND 


By 


a, TOOLS AND FIXTURES. Drawing 
and Design. By Pamir Gates, Aylesbury 
Technical School 216 pp. 165 Illus. 


Crewn 8vo, cloth. 8s. 6d. net. 


vo WORKSHOP PRACTICE. By 
Pout, A.M.1.Mech.E. 6th Edition. 





Calculations. By W. Cuapwick. Sixth 
Rewritten and greatly Enlarged. 690 pp. Edition. Improved. 870 pp. Medium 
542 Illus. Large crown 8vo, cloth. 16s. net. 8vo. Strongly b« bound. 25s. net. 





STATIONERS’ HALL COURT, LONDON, E.C. 











AUCTIONS 


Fuller, Horsey & Co.'s Advertisements 


CONTINUED FROM PREVIOUS COLUMN. 
Machines; Plane Iron, Saw and Cutter 
| Ropeins. Three Sets Sturtevant Rust Exhaust 
\oparatus. 
ELECTRIC POWER PLANT. 
3 i Three-phase Motors, mae. volts, by 
a7 8.. W use and other 
Lancashire Boller, ott. by 30ft.; Loco. Type and 
Vertical Boilers ; Horizontal and Feed Pumps. 


TRANSPORT PLANT, 


AUCTIONS 


HENRY BUTCHER 


& CO. 


AUCTIONEERS 
VALUERS & SURVEYORS 


FOR 


ENGINEERING & 
ALLIED TRADES 





Six 2-Ton 
| Ditto; Twelve Trailers ; = 8 jes 5 Py 
Float ; Ford Ambulance ; au Transv 
ONE 2.TON and FOUR aowr “EDISON Er JEC 
TRIC TRUCKS. 

Two Motor 
charging panes 


CANTESS EQUIPMENT, 
comprising jas and Electric Cooking Ovens ; 
Gas Boilers ; Electric ¢ Grills ; Hot Plates; Steamers ; 
Coffee Urns: Dish Washing Machines; Knife 
Cleaner; Large Assortment of 

ENGINEERS’ STORES AND SMALL T@OLS 
TEMPORARY BUILDINGS AND BUILDING 

MATE 


RIALS, 
and other effects. 
Catalogues (2s. cach) may be obtained of A. W 
essTs 


Generating Sets for above, with 
and accessories. 





INDUSTRIAL PROPERTY 
. AGENTS. 





Register of Factories, Warehouses, etc.. will be 


) ‘0 d . 
Tait. Esa.. 2. 2 bestboe ~ agg forwarded free, on application to :— 
gate. EC, of Messrs, FUL Le HORSEY 


63 & 64, Chancery Lane, LONDON, W.C. 2. 


ELLIS & SONS, 


>; on 
Machanical Auctioneers and Valuers, 11, 











‘For continuation of Fuller, Horsey's Advts. 





see Page iv. 
AUCTIONEERS & VALUERS 
J.E.WOOD «Co, een 
CONSULTING ENGINEERS, 21, SPRING GARDENS, 
VALUERS MANCHESTER, 


Specialize in 

SALES & VALUATIONS 
OF 

MILLS WORKS, QUARRIES, 


COLLIERIES, SHIPYARDS, 
AND 


INDUSTRIAL PROPERTIES. | |}, 


AUCTIONEERS 
ENGINEERING WORKS, 


AND INDUSTRIAL PROPERTY. 


Fulwood House, Holborn, 
London, W.C. 1. 


BRANCH OFFICES : 
Tl, Whitehorse Lane, Player Street, 
South Norwood, Nottingham 
London. 


Tel. : 2004. 


"Phone : Chancery 7080 and 7081. 











Telegrams: Survalauct, Holb., London. ‘Phone: Olty 8270. Tel * Cov: ‘” 
And at 
C ranes.—Electric, Steam,| W™NDON, CARLISLE, LIVERPOOL, 
HYDRAULIC AND HAND. ALTRINCHAM, SOUTHPORT, Ero. 
of all types and sizes. 
GEORGE RUSSELL AND C©O., LTD., ee oe 
Motherwell, near Glasgow. 


Spl pk173 








R Heber Radford, Son & Squire, 


y ‘ ‘ ‘ cane 

\ ew Conveyor Co., Ltd., Smeth- ENGINEERING, TRON AND STEEL WORKS 
WICK (Proprietors of the Midland Engineering oa VALUERS, 

Co.), Telephone 50 Smethwick. Telegrams, Aptitude, CONSULTING ENGINEERS, REFEREES AND 

Birmingham; Plans, Birmingham. Designers and ~~ pena» SO 

4 of all kinds of Elevating and Conveying Machi- 

nery, Cooling Towers, Pumps and Condensing Plants. 


T. MES’ ow. 
Spi 8 i SS) “Ro! SHEFFIELD. 


Tetegweme. ‘Radford Sheffield. 425 


AUOTIONS 


WHEATLEY KIRK, 
PRICE & CO. 


CRstadlished 1860) 


VALUERS 
AUCTIONEERS 


ENGINEERING WORKS, 
PLANT, MACHINERY, sawp 8TOOK 


46, WATLING STREET, LONDON, B.C. 4. 


Me Auemar Bovsna, 3, Cotusmewoos Sram 
M,vouEeTER. Newossris-on-Trea. 


Telepb at eaee addres 





and Tel 








WEDEEEDAY, WF y= RSDAY ne. FRIDAY, JULY 
13th and 14th, 1922. 

TO TYPEWRI ITER MANU PAGTC RERS, MOTOR 
CAR MANUFACTURERS, ENGINEERS AND 
OTHERS.—Re The CONQUEROR TYPEWRITER 
pane apt ome ge py COMPANY, Lid., Wakefield- 

> unslet 


Wheatley Kirk, Price and Co. 


have been favoured with instructions from the 


Company to offer for SALE by PUBLIC AUCTION, 


piecemeal, in the lots of the catalogue, upon he 
WORKS PREMISES situate in Wakefield-road, 
Hunslet, Leeds, on the above-mentioned dates, com 


mencing each morning at Eleven o'clock prompt, the 
whole of the 


HIGH-CLASS MODERN 


MACHINE TOOLS, 


PRESSES, ELECTRIC MOTORS, LOOSE 

TOOLS, STOCK, STORES AND OTHER 
EFFECTS. 

The Catalogue will include :— 

‘The Complete and costly collection of Jigs. 

Press Dies, Cutters, &c., for the manufacture of the 

* Conqueror ee pewriter: One Tay lor and Challen 
. Size ; Twenty Ditto, 
Size 370; Sixteen Ditto, liin. stroke, 
Fifteen Electric Motors, ranging from 
8 HP. to. 25 H.P., complete with starters, switc 
&c.; One “* Parkson ”” Universal No. 2 T Horizont 
Milling Machine; Brown and Sharpe No. 
Cylindrical Grinder; Herbert's No. 4 
Lathe, all-geared head; Thirteen 
ling Machines, table 284in. by 10in.; 
“* Foster’ Ungeared Capstan Lathes, to take 
bar. Siin. centres; Five “‘ Hendry * 15in. Shaping 
Machines ; Twenty-six Capstan Lathes, 4in. centres, 
2ft. bed, to take ifin. bar, by Brown and Ward ; 
Three “* Saltona "* Capstan Le. 4gin. centre, to 
take 7-8in. bar; Five Tappin bi 
Sensitive and Bench Drills, Milling Heads, Grinding. 
Polishing, Gear-cutting, Woodworking, &c., Machines ; 
Complete Plating Plant, by ent Complete 
Enamelling Plant; Quantity of 2¢in. Bright-turned 
Shafting ; Large and Varied Collection of Loose Tools, 
New and Used Belting; Large and Valuable Collec- 
tion of Stock and Stores, including about 160 Tons of 
Strip and Bar Steel; Manganese Bronze “ from 
lin. to din. diameter; Castings, Nuts, — 

Screws, Files, Cutters, Steel Tools a Sti 
Cabinets, &c. ‘&c. 

The Auctioneers desire to draw the attention of 
buyers to the exeellent character of the material 
offered, the plant, machinery and entire equipment 
being of a high-class order and in first-rate condition. 
@™The whole may be viewed on Friday, Monday and 
wae July 7th, 10th and lith, 1922, and mornings 


of Sal 
(gratis) from Messrs 


Templates, 





= may be obtained 
Day and Yewdalk Solicitors, 10, Park-equare, Leeds ; 
} rs. Leather and Veale, Chartered Accountants, 10 
Past-parade, Leeds ; or from the AUCTIONEERS, 16. 
Albert-square, Manchester; 46, Watlingstreet. Lon- 
don, E.C.4; and 26, Collingwood-street, Newcastle 
on-Tyne. 8517 1 





For continuation of Wheatley Kirk, 
Price & Co.'s advts., see page iv. 





LOAM, DRY & GREEN 


CASTINGS 


to 20 tons 
BRADLEY'S FOUNDRY, 
RUSTON & HORNSBY Ltd. NEWARK. 


INCE FORGECO..Lm. WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


to 30 tons weight, Black or Machined 


LOCOMOTIVES. ES. 
HUNSLET ENGINE CO., LTD., LEEDS 
Tel. Ad., Engine, Leeds. ‘Phone No. 20,877 (2 lines). 

See Ilhus. Advt. last and next week. BK262 








STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST 
W. HB. BAXTER [4. LEENA, 











GEORGE WAILES & OO. 


MACHINE TOOLS. sree od ROAD, BNGIN BERS aad FOUNDERS 





YARROW PATENT 
WATER-TUBE BOILERS. | 


Mees. Yarrow undertake the PRESSING ax» MACHINING 

Drums, "Wat 1s parts of Yarrow Boilers, Such as the Steam 

Forel ater Pockets, and Superheaters, for british and 
zu frms not having the necessary facilities. 


REPAIRS ON PACIFIC COAST. 
YARROWS, Ltd., Victoria, British Columbia, 
Shipbuilders, Ship Repairers, and Engineers. | 








Iihustrated Advt. next week Ghalib ef srwctaL GAL MACUINBRY 6 MACHINE WORK 
: ~~ | of any invention er einlty, snd poten ing” Ue the 
CAMMELL LAIRD & CO., LTD., Bera pec Amemetie Works epanaity 


WORKS 
nery and every convenienes, and ave situated in 
® most central and esavenieat part of Lenden. 


CAMPBELLS 8 GH H U NTER, ‘LD. 


DRILLING ANI AND BORING 
MACHINERY 


For Engine Works aad Boiler Shops 


SHEFFIELD & BIRKENHEAD, 

Steel Manufacturers, Shipbuilders, E 
Lovdon Office : 

3, OENTRAL ag WESTMINSTER, 





See last week's and next week's advertisement, 


HARPERS LIMITED. 
“MOWAT” FRICTION CLUTCH. 





TANK LOCOMOTIVES. 


SPECIFICATION and WORKMANSHIP EQUAL TO 
MAIN LINE LOCOMOTIVES 
R. and W. HAWTHORN, LESLIE and CO., Led., 


NEwcasTLe- on-TyYNE 











WHY PUT DOWN YOUR OWN WORKS ? | 
WHY NOT USE OURS? 


ST. ALBANS ENGINEERING C0., 
SPHERE WORKS, ST. ALBANS. 
Manufacturers of Medium Weight, High-grade 
Special Machinery to Customers’ own Drawings. 
GRINDING, CAM CUTTING, GEAR CUTTING AND BORING. 








Printed for the Propristors by Guonex Ravzrms, Louraa, 
at Greystoke-piace, Fetter-lape, London, and published 
weekly by Sypxey Ware at Tue Enouverr Office, 33, 








See page xxviii this week. DOLPHIN FOUNDRY, LEEDS 


Norfolk-street, Strand, in the Parish of St Clement 
Danes, in the County of Middlesex. 
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‘arsons Motor Co. Ld 93 [Smith Bros tas (Hyson) &| .. & 1s a 
Steel & Irom Co 66 [Smith & Grace, Ld M. B., &Co., Ld 87 
Pascoe Grenfell & Sons, Ld 23 |Smtith, J (Reig ghiey), La .. at & ell a 
Patent tning CrasherCo 62 |Smith, T., fb Some ley).. 84 | Williams, Poster & Co 2 
Paterson Fincineering Co 50s |Smulders, A. -. «« &-88)\Wileon, J... &Co, ld .. 2 
Pearn, F., & Co., 70 |Spon, EB. & F. N. éa 3 w..& @ 
ite 6 ean 4 _. 74 186. Albans Co 100 |Wolf. 6. & Co, Ld 5 
Peebles aan SC, “Ld... 19 |Standard Piston ae *o.,Ld 7 |Wood, Henry, Boe. Ld ry 
Pegter Bros. & La . 68 |Staniey, W. F.. & Co., Ld .. 935 | Wood, J. & 100 
Perrin’s Limited il Steam Cylinder Lubriea’r Co 89 lWootton nie 4 8% 
eters, G.D.. & Co., La .. 33 |Steel Company of Sedtiand 1 |Wright, Anderton & Go || 
o- -<o ,* 22 | Wright, Chas.. Ld on 
Ww W.&C. J... .. 86 |Stephenson, W.,& Co, Ld.. 4 |Wright’sForgehEng’gCo. La 1 
» 5 & Co, La... 5 |Stevensons, . 83 \Yarrow &Co., 14... 45-10 
50m |Stewarts & Lioyda, Ld ¢ a Works.L4 ® 
oungs .. . 
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COPPER 
BRASS 


Speciality : Deliveries from Stock. 


LEEDS. 


TUBES 


IN ALK SIZES-FOR ALE PURP 


ones { 


THE YORKSHIRE COPPER WORKS, LTD. 


"Aieidinenuisinmek ions Scott, 
Western Union, Mareoni International 


CONDENSER 
TUBES. 


Sole po ont " * BEMAL ” Brass Condenser Tubes. 





= 




















STEAM & OIL ENGINES for all classes of Vessels. 


SUPERHEATERS. 








SPECIAL CASTINGS. 


Telegrams—* 








Head Office: 
WALLSEND-ON-TYNE 


News. 


and at SUNDERLAND. 


Telegrams -" News. 


Wallsend.” 


Sunderland.” 























We hold the Key 


to Variable or Adjustable 
Speed Motor Construction. 


Let us prove it to You. 


ROTAX (MOTOR ACCESSORIES), LTD. 


(Incorporating Newtons of Taunton), 


Newtons Sales Dept., 








Rotax 
LONDON, N.W. 


10. 


Works, Willesden Junction, 


"PHONE 
Willesden 2480 (Pte. Beh. 


Variable or “Aube Speed 


MOTORS 


Exch. ). 


WE specialise in variable speed motors up to as high a speed 
Wo particular magnet system possesses inherent qualities of considerable 
value for variable speed motors, which enables us to offer machines of 
maximum efficiency at a comparatively low price. 
In addition to this and many other unique features. they will start against 


ful! load at top speed, and stand 40 per cent. overload at te 


as 6: 


I ratio. 


speed. 


They will also stand rapid variations of speed and load, and we guarantee 
entire absence of any tendency to spark, hunt, or flash. 
We have had a lengthy ex erience, which we place at your service. 
May we, or our nearest agent, . your next mt ? 


LONDON & SOUTH-EASTERN coon 


ENC'E 
S: 


Tottenham Court Road, W 
NTIES 


MIDLAND COU! 


u po. "tGirsame 


CHESHIRE: P. Wright, 31, 


Ltd, 


Messrs. i. & Caunter, Lid, 219, 
Messrs. Re »binson & Hands, 


54, Parwick Stre t, 


Radcliffe Buildings, 37, Moorfields, 


voRxsiité , eR Firth & Russell, Sterling Works, Shafton Lane, Holbeck, 


SCOTLAND: Messrs. Andrews & Co., 


WALES (excepting Northern ~~ oye 
Russell Buildings, St 7 Be 
NORTHERN OF : ue John A Ardrey, 45, High 


aus Betfast. 
NT.ES OF IRELAND: F. W. Parkes & Co., &, 
i. her Dublin. . 


Mr. 


40, West Gots’ Se Gleaewr. 
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DROP VALVE & UNIFLOW ENGINES 
up to 4000 H.P. 








Telephone : 


Regent 3484. 


CARE Us 


DIESEL AND STEAM ENGINES. 


CARLTON HOUSE, REGENT STREET, WATERLOO PLACE, 
LONDON, S.W. 1. 


DIESEL ENGINES 
up te 2000 B.H P. 


| 





Tele 


grams: 


“ Dieselben, Plecy, London. 


— 
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